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ABSTRACT 
As concerns regarding climate change continue to rise, it is essential to 
understand how the environment affects the natural variation of existing biological 
diverse plants.  Eight different Arabidopsis thaliana ecotypes (Col-0, Bay-0, Bur-0, Tsu-
1, Sha, Est-1, Cvi-0, and Ler-1) were grown under two different growth conditions, 18 °C 
and 24 °C, in order to understand how the effect of environmental stress (temperature) 
and genetic background impacts the organism’s natural phenotypic variation.  
Morphometric analysis of morphological traits (root length, rosette area, inflorescence 
length, seed size and silique size) and metabolic profiling of aerial leaf tissue 
(extracellular lipids), closed flower buds and open flowers (non-targeted metabolite 
profiling) and dry seeds (fatty acids) using gas-chromatography mass-spectroscopy (GC-
MS) were performed to determine the relative contributions temperature, genetics and the 
interaction between the two on these traits.  Each controlling factor (temperature, 
genotype and the interactions between them) differentially affected characteristics of each 
measured morphological trait (root length, rosette area, inflorescence length), and 
temperature and the interactions between temperature and genotype governed metabolic 
traits (Figure 1). 
1 
 
THESIS ORGANIZATION 
 
This thesis is organized into four chapters.  The first chapter is a general 
introduction to the natural variation of Arabidopsis thaliana ecotypes and how 
exploration of phenotypes and chemotypes when grown in different environments gives 
insight to whether the environment, genetics or an interaction of the two is governing 
each trait.  The second chapter describes material and methods used to test the 
hypotheses.  The third chapter is the results section, which presents how temperature and 
genetics affects the morphological traits and metabolic phenotypes of different plant 
tissues.  The fourth chapter summarized the significant findings of this study and a 
general discussion of which natural variation factors govern each of the measured 
morphological traits and metabolic phenotypes.   
 
CHAPTER 1 
INTRODUCTION 
Arabidopsis thaliana, a species that is geographically wide-spread, is the most 
commonly used model organism in plant biology due to its short life cycle, small genome 
and its ability to reproduce by self-pollination (Kourneef and Meinke, 2009).  Natural 
variation of Arabidopsis thaliana has been explored through genotyping and phenotyping 
of multiple traits, including rosette diameter, size and shapes of leaves, inflorescence 
length and the onset of flowering and senescence (Weigel, 2012).  A. thaliana natural 
variation studies have also shown variation to exist both within and among various 
accessions (Kerwin et al, 2015).   
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With increasing concerns about climate change, it is essential to understand how 
changes in temperature affect the natural variation of existing biological diverse plants. 
This study focused on understanding the effect of environmental stress, specifically 
temperature, and genetics on the morphological and metabolic variation of eight 
Arabidopsis thaliana ecotypes.  The goal of this study was to determine the relative 
contributions of environmental stress (temperature) and genetics on the morphological 
and metabolic diversity of Arabidopsis thaliana. 
Laboratory conditions for growing Arabidopsis have been found to be at the 
extreme end of its normal habitats, which tend to be drier and cooler, which affects the 
way phenotypic data is interpreted (Hoffman et al, 2005).  However, these semi-natural 
conditions can still give insight to the genetic basis of traits, including germination and 
seed number (Weigel, 2012).  The eight ecotypes were grown at 18 °C and 24 °C under 
constant (24 hour) light intensity.  Previous studies have shown that a 6-7 °C change in 
temperature can significantly affect the plant’s natural phenotypic variation, including 
leaf size and pigment and time to flowering (Samach and Wigge, 2005).    Morphological 
differences were observed with only a six degrees difference, supporting the idea that 
small changes in temperature can significantly affect plant growth and development.   
The hypothesis for the study was that temperature governed the morphological 
and metabolic diversity of Arabidopsis thaliana. To test this hypothesis, the effect of 
temperature on morphological and metabolic variation was determined, using eight 
genetically-diverse Arabidopsis ecotypes.  The eight ecotypes chosen for this study were 
selected from the 1001 Genomes Project as they were the first to have their genomes 
sequenced (Weigel and Mott, 2009).  These included Col-0, Ler-1, Est-1, Bay-0, Bur-0, 
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Sha, Tsu-1 and Cvi-0.  These ecotypes came from a diverse set of locations including 
Germany, Estonia, Tajikistan, Japan, Ireland, United States and Cape Verde Island 
(Figure 2). 
Imaging and metabolomic techniques were employed to determine how 
temperature and genetic composition affect each ecotype’s morphology and metabolism.  
Morphological traits including primary root length growth, rosette area, the number of 
rosette leaves present until and at bolting and flowering, inflorescence length growth, 
silique area and seed dimensions were monitored and quantified (Boyes et al, 2001).  
Previous studies have shown that the total number of seeds per plant is strongly 
correlated to silique size (Kerwin et al, 2015) 
Flowering time control has been an extensively investigated process in plant 
development, with over 100 genes affecting flower growth, including the following 
genes: FLC, FRI and FT.  The central flower activator gene, FT, plays a significant role 
in flowering time variation between A. thaliana accessions (Weigel, 2012).     
Metabolome plasticity, the analysis of how different sources of genetic variation 
and abiotic and biotic stresses affect an organism’s metabolome gives a better 
understanding of how it’s shaped due to the environment (Houshyani et al, 2012).  
Metabolite fingerprinting, a widely used approach in metabolomics research, involves an 
unbiased scanning of an organism’s metabolome to unravel its metabolite composition.  
Metabolites mediate the interaction of plants with their environment and are therefore 
highly adaptive and vary strongly between genotypes and the original environments of 
the ecotypes (Houshyani et al, 2012).   
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Statistical analyses, specifically hierarchical clustering and variance component 
analysis, were conducted to determine which components (temperature, genotype or 
interaction between the two) governed the observed phenotypes.   
 
CHAPTER 2 
MATERIALS AND METHODS 
Genetic Materials 
Seed stocks for Arabidopsis thaliana ecotypes Bay-0 (CS22676), Bur-0 
(CS22679), Col-0 (CS22681), Cvi-0 (CS22614), Est-1 (CS22683), Ler-1 (CS22686), Sha 
(CS22652) and Tsu-1 (CS22693) were obtained from the Arabidopsis Biological 
Resource Center (www.arabidopsis.org).  Initial seed stocks were propagated at Iowa 
State University.   
 
Plant Growth Conditions 
Seeds were sterilized prior to sowing by treating them with 400 μL of 50% (v/v) 
ethanol solution for 1 minute at room temperature, 400 μL of 50% (v/v) bleach solution 
containing 1% Tween 20 (Fisher Bioreagents) for 10 minutes and washing them three 
times with 400 μL of sterile water.    The sterilized seeds were sown on sterile Murashige 
and Skoog (MS) basal salts agar medium (Sigma, St. Louis, MO) containing 1x liquid 
vitamin solution (Sigma, St. Louis, MO), 0.1% (w/v) sucrose and 1.9% (w/v) bacto agar 
(BD) in 100 x 100 x 15mm square Petri dishes (Fisher Scientific, Waltham, MA).  Dishes 
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were sealed with Micropore tape (3M Health Care) and cold treated at 4
°
C for 4 days to 
break seed dormancy.    Following cold treatment, plates were moved to growth 
chambers (Environmental Growth Chambers, www.egc.com) set at the following 
parameters:  temperatures of (±18 
°
C) or (±24 
°
C), continuous fluorescent illumination 
(μE m-2 s-1 ), and constant relative humidity (±%).  The following parameters were 
monitored using HOBO Data Loggers (Onset, U12-12).  Plates were placed in a near 
vertical position in metal racks.  For each accession at its respective temperature, 
seedlings were transferred to (fertilizer treated) LC1 Sunshine Mix Soil (Sun Gro 
Horticulture, Bellevue, WA) once the roots had reached the bottom of the Petri dish.  
Plant trays were uncovered for 3 days and grown to maturity in the above stated 
conditions.   
 
Plant Growth Cycles (Experiments) 
 Ecotypes were propagated at 18 °C a total of 4 times and 3 times at 24 °C.  Each 
propagation cycle (Experiment) was generated for metabolomic analyses and/or 
morphometric trait analyses.  At 18 °C, plants grown for experiment 1 and 2 were used 
for metabolite and morphometric trait analyses, while experiments 3 and 4 were used 
solely for measuring additional morphometric traits.  At 24 °C, plants grown for 
experiment 1 and 2 were used for metabolite and morphometric trait analyses, while 
experiment 3 was used solely for measuring additional morphometric traits.  Plants 
grown for experiments 1 & 2 at both temperatures are not comparable as plants were 
propagated at different times.  For experiments 3& 4, 18 °C experiment 3 can be 
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compared to 24 °C experiment 2 as both were propagated at the same time.  This is also 
applicable to 18 °C experiment 4 and 24 °C experiment 3.  Growth conditions were 
monitored for each experiment (Tables 2 (a,b), 3 (a,b)). 
 
Open Flower and Closed Bud Metabolite Analysis 
Open flowers and closed flower buds were sampled from each accession at each 
temperature once 10-15 individual flower and bud clusters were present.  In order to 
minimize environmental disturbance within growth chamber, 4-5 plants were taken out at 
a time for collecting these samples.  Collected tissue was immediately flash frozen in 
liquid nitrogen and stored in -80 
°
C.  This procedure was carried out at 3 different times 
in order to assure sufficient tissue was available for analysis.   Placement of plants in the 
growth chambers was randomized in order to avoid confounding position effects with 
treatment.  Tissue was lyophilized and then subjected to metabolite analysis.  To extract 
metabolites, 3-4mg of collected tissue was powderized with a mixer mill (Retsch).   Each 
sample was placed in 1.5mL Eppendorf tubes containing 2 3-mm tungsten ball-bearings, 
and the tubes were mounted on the mixer mill, which was run for 20 seconds at a 
frequency of 30 Hz.s
-1
.  The resulting powder was stored at -80 
°
C overnight. 
The following day, samples were removed and 350 μL of 60 °C HPLC-grade 
methanol (Fisher Scientific, Waltham, MA) was added,  followed by the addition of 40 
μg of adonitol  (Sigma, St. Louis) and 10 μg of nonadecanoic  Acid (Sigma, St. Louis, 
MO) as internal standards.  Samples were vortexed for 30 seconds at 2500 rpm and 
incubated for 10 minutes in a 60 °C water bath.  Following incubation, samples were 
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again vortexed at the same speed and time interval as above and sonicated for 10 minutes.  
Following sonication, 350 μL of HPLC-grade chloroform was added to samples, 
followed by vortexing.  The same procedure was repeated after the addition of 300 μL of 
sterile water.  Samples were centrifuged for 5 minutes at 13300 g in order to separate 
polar and non-polar phases.  Fifty μL of each fraction was removed and dried overnight 
using a speed-vac.  Metabolites were methoximated with the addition of 50 μL of 20 
mg/mL methoxyamine hydrochloride in anhydrous pyridine (Sigma, St. Louis, MO), and 
incubated at 30
 °
C, shaking at 250 rpm for 90 minutes.  The samples were then silylated 
by the addition of 100 μL of N,O-Bis(trimethylsilyl)trifluoroacetimide + 1% 
trimethylchlorosilane (BSTFA+TMCS) (Sigma, St. Louis, MO), vortexed for 30 seconds 
at 2500 rpm and incubated at 60 
°
C for 90 minutes.  After samples cooled, they were 
dried with a stream of nitrogen gas and re-suspended in appropriate volumes of 
anhydrous pyridine for GC-MS analysis. 
GC-MS analyses were performed on an Agilent 6890 GC coupled to an Agilent 
5973 inert MSD detector.  For each sample, 1 μL was injected onto an HP-5MS fused 
silica column (30 m x 250 μm x 0.25 μm).  The initial temperatures of the injector and 
MSD interface were both set to 280 °C.  Metabolite separation occurred at a flow rate of 
2 mL/min, using helium as a carrier gas and a thermal gradient started at 100 
°
C for 2 
minutes, and then increased at a rate of 10
 °
C/minute to 320 
°
C, and held at this 
temperature for 4 minutes.  Metabolite data was acquired using MSD Chemstation 
(D.00.01) (Agilent Technologies).  Metabolite identification was based on comparison of 
mass fragmentation patterns to authentic standards using the NIST (National Institute of 
Standards and Technology) Mass Spectral Search Program (Version D.08.00), and 
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retention index for all analytes was calculated relative to a series of even numbered 
hydrocarbons; C12-C44 mixture added to each sample just prior to injection in to the GC-
MS .  Unidentifiable peaks were given unique names (Bino et al. 2004).  To calculate the 
relative amount of each metabolite, peak areas were obtained from the Total Ion 
Chromatogram and normalized to dry tissue weight and internal standards.   
Seed Fatty Acid Analysis 
Two mg of dry seeds were thoroughly homogenized in a 1 mL glass tissue 
homogenizer (Kontes) after the addition of 70 μg of nonadecanoic acid (Sigma, St. Louis, 
MO) as an internal standard (Sigma, St. Louis, MO), and 250 μL of HPLC-grade 1,4-
dioxane (Fisher Scientific, Waltham, MA).  The extract was transferred to a 13mm glass 
test tube.  The homogenizer was rinsed with 300 μL of 1,4-dioxane, which was 
transferred to the test tube.  Five hundred and fifty μL of 10% (w/v) barium hydroxide 
(Fisher Scientific, Waltham, MA) was added.  Samples were incubated at 110
 °
C for 24 
hours.  After cooling to room temperature, samples were acidified with 10M hydrochloric 
acid, and fatty acids were recovered from the aqueous phase by extraction with 4 mL of 
HPLC-grade hexane (Fisher Scientific, Waltham, MA).  In order to obtain phase 
separation, samples were vortexed at 2500 rpm for 5 minutes, followed by centrifugation 
at 2500 rpm for 5 minutes.  The non-polar (upper) phase was transferred to a new glass 
test tube.  The extraction with 4 mL of hexane was repeated a second time.  The hexane 
extract were pooled and dried with a stream of nitrogen gas.  Fatty acids were methylated 
with 2 mL of hydrochloric acid:methanol (1:5.25, v/v) and incubated for 1 hour at 80 
°
C.  
After cooling to room temperature, 2 mL of 0.9% (w/v) and 4 mL of hexane were added 
to samples, followed by vortexing and centrifugation at 2500 rpm for 5 minutes.  The 
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upper phase was transferred to a new tube and the process was repeated again, however, 
only 3 mL of hexane was used per extraction.  The extract was divided into 3 1.5 mL 
aliquots and dried with nitrogen gas.  One aliquot was re-suspended in the appropriate 
volume of hexane and subjected to GC-MS analysis.  
GC-MS analyses were performed on an Agilent 6890 GC coupled to an Agilent 
5973 inert MSD detector.  For each sample, 1 μL was injected onto an HP-5MS fused 
silica column (30 m x 250 μm x 0.25 μm).  The initial temperatures of the injector and 
MSD interface were set to 250 
°
C and 280 
°
C, respectively.  Metabolite separation 
occurred at a flow rate of 1.2 mL/min, using helium as a carrier gas and a thermal 
gradient started at 100 
°
C for 1 minute, then ramped to 260 
°
C at a rate of 10 
°
C/minute, 
held at this temperature for 5 minutes, and ramped to 320 
°
C at a rate of 15
 °
C/minute and 
held at 320
 °
C for 1 minute.  Metabolite data was acquired using MSD Chemstation 
(D.00.01) (Agilent Technologies).  Metabolite identification was based on comparison of 
mass fragmentation patterns to authentic standards using the NIST (National Institute of 
Standards and Technology) Mass Spectral Search Program (Version D.08.00).  To 
calculate the relative amount of each metabolite, peak areas were obtained from the Total 
Ion Chromatogram and normalized to dry tissue weight and internal standard.    
 
Extracellular Lipid Analysis  
In these analyses, each biological replicate consisted of 6 seedlings and 2 sub-
samples of the tissue’s aerial portions were collected from each growth Petri plate.  Fresh 
aerial portions of tissues were spiked with 1 µg of hexacosane (Sigma, St. Louis, MO).  
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The tissue was immersed into HPLC-grade chloroform to extract extracellular 
metabolites.  Metabolite extracts were filtered (Iso-disc filters; PTFE 13mm x 0.45µm, 
Supelco), dried with nitrogen gas.  Samples were dissolved in 200 µL of HPLC-grade 
Acetonitrile (Fisher Scientific, Waltham, MA), and derivatized with 35 µL of 
BSTFA+TMCS (Sigma, St. Louis, MO) and incubated at 60 
°
C for 20 minutes.  After 
cooling, samples were dried with nitrogen gas, re-suspended in 200 µL of chloroform, 
concentrated to ~50 µL, and subjected to GC-MS analysis.     
GC-MS analyses were performed on an Agilent 6890 GC coupled to an Agilent 
5973 inert MSD detector.  For each sample, 1 μL was injected onto an HP-5MS fused 
silica column (30 m x 250 μm x 0.25 μm).  The initial temperatures of the injector and 
MSD interface were set to 250 
°
C and 280 
°
C, respectively.  Metabolite separation 
occurred at a flow rate of 1.2 mL/min, using helium as a carrier gas and a thermal 
gradient started at 100 
°
C for 1 minute, then ramped to 260 
°
C at a rate of 10 
°
C/minute, 
held at this temperature for 5 minutes, then ramped to 320 
°
C at a rate of 15 
°
C/minute 
and held at this temperature for 1 minute.  Metabolite identification was based on 
comparison of mass fragmentation patterns to authentic standards using the NIST 
(National Institute of Standards and Technology) Mass Spectral Search Program (Version 
D.08.00), and retention index for all analytes was calculated relative to a series of even 
numbered hydrocarbons; C12-C44 mixture added to each sample just prior to injection in 
to the GC-MS .  Unidentifiable peaks were given unique names (Bino et al. 2004).  To 
calculate the relative amount of each metabolite, peak areas were obtained from the Total 
Ion Chromatogram and normalized to dry tissue weight and internal standards.   
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Plant Imaging 
Plates containing seedlings were imaged every 3-4 days starting at 6 DAI (days 
after imbibition) until roots reached bottom of the Petri dish (Figures 2a, 2b).  After 
transferring to soil, plants were imaged every 3-4 days starting at 21 DAI (Figures 3a, 
3b).  Due to decreased growth rate, after 50 DAI, plants grown at 18
 °
C were imaged 
every 5 to 10 days (Figure 6a).  Plants grown at 24
 °
C were imaged every 5 to 10 days 
after 70 DAI (Figure 6b).  Final images were taken once plants had 5-10 yellow siliques.  
Images of 6-9 yellow siliques were collected and imaged before seed harvesting (Figures 
9a, 9b).  All images were captured using a Canon EOS Rebel T3i Digital SLR Camera 
with the following lenses: Canon EF-S 18-55mm f/3.5-5.6 IS and Canon EF-S 60mm 
f/2.8 Macro USM.   A standard ruler and QP color card were included in all images as a 
reference point for measuring characteristics of images.    
 
Open Flower, Closed Flower Bud Clusters and Seed Microscopy Imaging 
Individual flowers and seeds were imaged using an Olympus stereo microscope 
and a Zeiss Axiocam digital camera (Microscopy and NanoImaging Facility, Iowa State 
University).   Seeds were placed on black carbon tape and imaged at 20-25x 
magnification (Figures 10a, 10b).  Individual flowers and closed bud clusters were 
imaged using the same instrument, however, the flowers were removed from the plant 
and immediately placed in a 10 milliliter beaker containing 5 mL of water in order to 
prevent the tissue from drying.  Images were captured at 25-40x magnification.     
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Root Length Measurement Analysis 
Roots were measured using the program Image J (http://rsbweb.nih.gov/ij/).  Root 
lengths were measured in pixels, using the free hand tool of the software. For 
standardization purposes, the root was defined as starting at the bottom of the hypocotol , 
and the length from this point to the bottom of the root tip was measured.  The root length 
measurements were converted to mm from pixels using a conversion factor.   
 
Rosette Growth Area Analysis 
Adobe Photoshop CS4 was used to measure the area of individual rosettes.  The 
Marquee Tool of the software was used to trace around the rosette area in order to isolate 
the rosette.  The Color Range function, with the Black Matte feature selected, was used to 
select and measure only green pixels within the isolated area.  The rosette area 
measurements were converted to mm
2
 from (pixels)
2
 using a conversion factor.   
 
Silique Area Analysis 
Adobe Photoshop CS4 was used to measure the area of individual siliques.  At 
100% magnification the Magic Wand tool of the software was used to measure the area 
of individual siliques.  Sections of the silique not detected by the Magic Wand tool were 
selected using the Quick Selection tool.  The silique area measurements were converted 
to mm
2
 from (pixels)
2
 using a conversion factor.   
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Inflorescence Length Analysis 
Inflorescence lengths were measured using the program Image J 
(http://rsbweb.nih.gov/ij/).  Inflorescence length was measured in pixels using the free 
hand tool of the software, starting from the base of the primary inflorescence to the top of 
the inflorescence.  The inflorescence length measurements were converted to mm from 
pixels using a conversion factor.  
 
 Growth Rate Calculations 
 The growth rate was estimated by calculating the slope between two length 
(roots/inflorescence) or area measurements (rosettes) and the ages of the plant when the 
measurements were taken (ex: Δ (length/area measurement2 – length/area 
measurement1)/(age2 (Days After Imbibition:DAI) – age1 (DAI)).  The maximum growth 
rate was calculated by determining where the slope was largest between each area/length 
measurements and their corresponding ages.  The age of the plant when maximum 
growth was achieved was calculated by averaging the ages of the plant used to calculate 
the slope where it was largest.  Similarly, the area/length of the plant when maximum 
growth was achieved was calculated by averaging the area/length measurements of the 
plant used to calculate the slope where it was largest.  
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Seed Dimension Analysis  
The length and width of 30 individual seeds were measured using the program 
Image J (http://rsbweb.nih.gov/ij/).  In order to quantify the length and width of each 
seed, the 1mm scale bar within the microscopic image was measured in pixels using the 
straight line tool of the software.  This tool was also used to measure the length and width 
of the seeds in pixels.  The seed length and width measurements were converted to mm 
from pixels using a conversion factor. 
 
Statistical Analysis 
For each metabolomic platform analyzed, at least 3 biological replicates were 
extracted from each ecotype; (exceptions being the flower buds and open flower of Est-1, 
which had 1-2 replicates).  Metabolite abundance measurements below the detection limit 
were replaced with ½ of the estimated detection limit.  For all ecotype growth 
temperature-based comparisons and ecotype-to-Col-0 comparisons at a constant 
temperature (18 °C and 24 °C), the log-2 ratios ([growth temperature1 ecotypex]/ [growth 
temperature2 ecotypex]) were calculated for each metabolite.    [Growth temperature(1 or 2) 
ecotypex] corresponds to average abundance of a metabolite detected in the tissues (aerial 
leaf, closed flower bud, open flower, dry seeds) of a specific ecotype (x=Col-0, Ler-1, 
Est-1, Sha, Tsu-1, Bur-0, Bay-0, Cvi-0) grown at specific temperature (1=18°C, 2= 
24°C).  The standard error of the log ratio was calculated using the following equation: 
SE log-ratio=ln 2 √ [ (segrowth temperature1 ecotype x/growth temperature1ecotypex)
2
 + (segrowth 
temperature2 ecotype x/growth temperature2ecotypex)
2
 ], where segrowth temperature1 ecotype x and 
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segrowth temperature2 ecotype x are the standard errors of the average abundance of each 
metabolite detected at both growth temperatures for each ecotype.  Log-ratios and their 
standard error were computed in Excel.   
In order to determine which of the three components (temperature, ecotype and 
the interaction between temperature and ecotype) governs the observed chemotypes, two 
different types of statistical analyses were performed for each metabolomic platform.  
Variance component analysis, which involves determining the amount of variance 
observed for each component being analyzed to yield total variability.  For this study, 4 
sources contributed to the total variability: temperature, ecotype, interaction between 
temperature and ecotype and replicate-replicate variability for each ecotype grown at 18 
°C and 24 °C: total variability= Var(ecotype) + Var(temp) + Var(int) + Var(sample).  As 
variance components are easier to interpret as proportions of the total variability, these 
values were calculated for each component using the following formula: 100*variance 
component/total variability (sum of variance components) (Dixon and Ding, 2008).  
Variance component analysis of morphological characteristics was performed in SAS.  
Variance component analysis of metabolomic/chemotype characteristics (all metabolites 
within a platform) was performed using a combination of R and SAS.     
Hierarchical clustering of ecotypes grown at 18 °C and 24 °C based on their 
metabolomes was performed using the average linkage algorithm in R.  The dissimilarity 
between a pair of ecotypes grown at the same temperature or an ecotype grown at 18 °C 
and 24 °C was computed using a weighted Manhattan distance measure (Dixon et al. 
2008).  Dij =sumk [ ǀYki-Ykjǀ / √ (Yki
2
 + Ykj
2
) ] / K, where Yki is the abundance of 
metabolite k in genotype I, and K is the total number 
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of metabolites. The term √ (Yki
2
 + Ykj
2
) estimates the standard deviation of the difference 
in abundance (Dixon et al. 2008).  For metabolomic data analysis, one property of the 
Manhattan distance measure found to be useful is that the invariance doesn’t change by 
multiplying values by a constant.  For example, the contribution of metabolite k is the 
same regardless of whether Yki is a peak area, relative abundance or absolute as long each 
quantity has the ability to be converted into another by multiplying by a constant (SM 
Moon, 2008).   
ANOVA was performed to identify statistically significant metabolites in each of 
the ecotype growth temperature comparisons based on their p-values.  Tukey-Kramer 
HSD (honestly significant difference) was performed to identify statistically significant 
metabolites for ecotype-to-Col-0 comparisons at a constant temperature (18 °C and 24 
°C).  These analyses were performed in JMP.   
 
CHAPTER 3 
 RESULTS 
Root Length Analysis 
Root length (RL) growth rates were temperature sensitive across all ecotypes 
(p≤0.01) (Table 4).  Figure 2c illustrates that RL growth rates significantly increased at 
24 °C as compared to 18 °C for all 8 ecotypes evaluated (Bur-0 (Growth Cycles 1,3), 
Col-0, Ler-1, Bay-0 (Growth Cycles 2,3), Est-1, Sha, Tsu-1, Cvi-0 (Growth Cycles 1-3)).  
Because the Col-0 ecotype has been used extensively in many genetic based studies, we 
compared the RL growth rates of each ecotype to those of Col-0.  At 18 °C, the RL 
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growth rates of Sha, Ler-1, Tsu-1 and Cvi-0 were significantly lower than that of Col-0’s 
(p≤0.01).  At 24 °C, this differential between the ecotypes was maintained for Sha, Ler-1 
and Cvi-0 (p≤0.01), but for Tsu-1 no significant difference was found.  Of all 8 ecotypes 
evaluated, Cvi-0 had the slowest growth, independent of growth temperature.   
Figure 2d illustrates that RLs at maximal rate of root growth significantly 
increased at 24 °C as compared to 18 °C (p≤0.01) for all 8 ecotypes evaluated (Bur-0 
(Growth Cycles 1,3), Col-0, Ler-1, Bay-0 (Growth Cycles 2,3), Est-1, Sha, Tsu-1, Cvi-0 
(Growth Cycles 1-3)).  At 18 °C, RLs for Bay-0 (p≤0.01) and Bur-0 (0.01<p≤0.05) were 
significantly longer than that of Col-0’s, while Tsu-1(0.01<p≤0.05) and Cvi-0 (p≤0.01) 
were significantly shorter (Table 5).  Results were inconclusive how the overall root 
length of 18 °C Ler-1 (p≤0.01) was affected.  At 24 °C, the differential for Cvi-0 (p≤0.01) 
was maintained, but was indiscernible for ecotypes Sha (p≤0.01) and Est-1 (0.05<p≤0.1).  
Of all 8 ecotypes evaluated, Cvi-0 had the shortest RL, independent of growth 
temperature.  
Figure 2e and Table 6 illustrate that plant age at maximal root growth 
significantly increased (p≤0.01) at 18 °C as compared to 24 °C for 5 of the evaluated 
ecotypes (Est-1, Sha, Ler-1, Bay-0, Bur-0), but results were inconclusive for Tsu-1 
(p≤0.01) and Cvi-0 (0.01<p≤0.05).  At 18 °C, Sha, Ler-1 and Bay-0 plants were 
significantly older compared to Col-0’s (p≤0.01).  At 24 °C, Cvi-0 (p≤0.01), Est-1 and 
Ler-1 (0.01<p≤0.05) plant ages compared to Col-0 were found to be significant, however, 
results were inconclusive.   
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Figure 2f illustrates that RL growth rates at maximal rate of root growth 
significantly increased at 24 °C as compared to 18 °C for all 8 ecotypes evaluated 
(p≤0.01) (Table 7).  At 18 °C, the RL growth rates for Sha, Tsu-1 and Cvi-0 (Growth 
Cycles 1-3) increased as compared to Col-0’s (p≤0.01).  At 24 °C, this differential was 
maintained for 24 °C Cvi-0 (p≤0.01).  Genotype effect results were inconclusive for RL 
growth rate for 24 °C Sha (0.05<p≤0.1).  Of all 8 ecotypes evaluated, Cvi-0 had the 
slowest growth, independent of growth temperature.   
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the following 
phenotypic traits: root length, plant age and root length growth rate, all at maximal rate of 
root growth (Table 8).  The estimated percentage of treatment variances was calculated 
for ecotype, temperature, interaction effect and plate effect.  The plate and interaction 
(genotype x temperature) effects were responsible for the plant ages when maximum 
growth occurred (24.8%, 9.8%), while the temperature effect was responsible for root 
length growth rates (41.2%) and root lengths (35.2%) when maximum growth occurred.      
 
Rosette Area Analysis  
Of the 8 ecotypes evaluated, Ler-1, Bur-0, Tsu-1, Cvi-0 (p≤0.01), Est-1 and Sha 
(0.05<p≤0.1) rosette growth rates were temperature sensitive (Table 9).  Figure 3c 
illustrates that Bur-0, Tsu-1 and Est-1 rosette growth rates significantly increased at 24 
°C as compared to 18 °C, while Cvi-0’s decreased.  Results were inconclusive for how 
temperature affected Ler-1 and Sha RA growth rates.  At 18 °C, Tsu-1 rosette growth rate 
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significantly increased compared to Col-0’s (p≤0.01).  Genotype effect results were 
inconclusive for 18 °C Sha and Bay-0 rosette growth rates compared to Col-0’s (p≤0.01).  
At 24 °C, this differential was maintained for Bur-0 and Tsu-1 (p≤0.01), however, Sha 
(p≤0.01) and Cvi-0 rosette growth rates significantly decreased (0.01<p≤0.05).    
Rosette areas (RA) at maximal rate of rosette growth were temperature sensitive 
for all ecotypes (p≤0.01) (Table 10).  Figure 3d illustrates that of the 8 ecotypes 
evaluated, Col-0, Est-1 Sha, Ler-1, Bay-0 and Tsu-1 RAs increased significantly at 18 °C 
as compared to 24 °C, while Bur-0’s RA decreased.  Results were inconclusive for how 
temperature affected Cvi-0’s RAs when rosette maximum growth occurred.  At 18 °C, 
Tsu-1’s RA significantly increased as compared to Col-0’s, while Bay-0’s decreased 
(p≤0.01).  Genotype effect results were inconclusive for 18 °C Bur-0’s RA compared to 
Col-0’s (0.01<p≤0.05).  At 24 °C, Bur-0 and Tsu-1 RAs significantly increased as 
compared to Col-0’s (p≤0.01).   
Figure 3e illustrates that all ecotypes (except Cvi-0) were significantly older at 18 
°C as compared to 24 °C at maximal rate of rosette growth (p≤0.01) (Table 11).  At 18 
°C, Tsu-1 rosettes were significantly older as compared to Col-0’s (0.05<p≤0.1), while 
Bay-0’s were significantly younger (p≤0.01).  Genotype effect results for rosette’s age at 
maximal rate of rosette growth were inconclusive for 18 °C Bur-0 (p≤0.01) and Sha 
(0.01<p≤0.05).  At 24 °C, Bur-0, Tsu-1 and Cvi-0 rosettes were significantly older as 
compared to Col-0’s (p≤0.01). 
Figure 3f illustrates that the RA growth rates when rosette maximum growth 
occurred were temperature sensitive for the following ecotypes: Col-0, Sha, Ler-1, Bur-0, 
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Tsu-1 (p≤0.01) and Est-1 (0.05<p≤0.1).  Col-0, Est-1, Sha and Ler-1 RA growth rates 
increased at 18 °C compared to 24 °C, while Bur-0’s and Tsu-1’s decreased (Table 12).  
At 18 °C, Tsu-1’s RA growth rate when rosette maximum growth occurred significantly 
increased compared to Col-0’s (p≤0.01), while Bay-0’s RA growth rate decreased 
(p≤0.01).  At 24 °C, Bur-0’s, Tsu-1’s (p≤0.01) and Cvi-0’s (0.05<p≤0.1) RA growth rates 
when rosette maximum growth occurred increased as compared to Col-0’s.    
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the following 
phenotypic traits: rosette area, plant age and rosette area growth rate, all at maximal rate 
of rosette growth (Table 13).  The estimated percentage of treatment variances was 
calculated for genotype, temperature and interaction effects.  The temperature effect was 
responsible for the plant ages when maximum growth occurred (38.5%), while the 
genotype effect was responsible for the size of rosette areas (28.1%) when maximal 
growth occurred.  Interaction between genotype and temperature was responsible for the 
rosette area growth rates (31.4%) when maximal growth occurred.  
 
Rosette Leaf Number Per DAI to Bolting  
Table 14 illustrates that the rate of rosette leaves per DAI to bolting were 
temperature sensitive for the following ecotypes: Col-0, Est-1, Sha, Ler-1, Bay-0, Tsu-1 
(p≤0.01) and Cvi-0 (0.05<p≤0.1).  Ecotypes Sha and Bay-0 rates increased at 18 °C 
compared to 24 °C, however, results were inconclusive for how temperature affected the 
other ecotypes (Figure 4a).  At 18 °C, the rate of rosette leaves per DAI to bolting of Bur-
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0 and Tsu-1 (p≤0.01) was significantly higher than that of Col-0’s, however, it was 
significantly lower for Sha (0.01<p≤0.05) and Cvi-0 (0.05<p≤0.1).  At 24 °C, the rate of 
rosette leaves per DAI to bolting of Bur-0 and Tsu-1 (p≤0.01) was significantly higher 
than that of Col-0’s, while the rate for Sha significantly decreased (0.05<p≤0.1). 
 
Rosette Leaf Number at Bolting 
Table 15 illustrates that the number of rosette leaves present at bolting per plant 
was temperature sensitive across all ecotypes: Col-0, Est-1, Sha, Ler-1, Tsu-1 (p≤0.01), 
Bay-0, Bur-0 and Cvi-0 (0.01<p≤0.05).  Figure 4b illustrates an increase in rosette leaves 
present at bolting per plant at 18 °C compared to 24 °C for the following ecotypes: Col-0, 
Est-1, Sha, Ler-1, Bay-0 and Tsu-1.  Results were inconclusive for ecotypes Bur-0 and 
Cvi-0.  At 18 °C, the number of rosette leaves present at bolting per plant significantly 
increased for Bur-0 and Tsu-1 (p≤0.01) as compared to Col-0’s while Bay-0 had 
significantly less rosette leaves present (p≤0.01).  Results were inconclusive for Est-1 
(0.01<p≤0.05).  At 24 °C, the differential between the ecotypes was maintained for Bur-0 
and Tsu-1(p≤0.01).   
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the number of rosette 
leaves present at bolting per plant (Table 16).  The estimated percentage of treatment 
variances was calculated for ecotype, temperature and interaction effects.  The genotype 
effect was found to be responsible for the number of rosette leaves present at bolting per 
plant (55.5%).  
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Plant Age at Bolting 
Figure 5a and table 17 illustrate that all ecotypes were significantly older when 
they bolted at 18 °C as compared to 24 °C (p≤0.01).  At 18 °C, Bur-0, Tsu-1 and Cvi-0 
plants were significantly older when they bolted as compared to Col-0 (p≤0.01), 
however, Bay-0 was significantly younger (p≤0.01).  Results were inconclusive for Est-1 
(p≤0.01).  At 24 °C, the same differential was maintained for ecotypes Bur-0, Tsu-1 and 
Cvi-0 (p≤0.01).  
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the age at which 
plants bolted (Table 18).  The estimated percentage of treatment variances was calculated 
for ecotype, temperature and interaction effects.  The temperature effect was found to be 
responsible for the plant ages at bolting (51.4%).  
 
Inflorescence Length Analysis  
Figure 6c and Table 19 illustrates that inflorescence length (IL) growth rates 
significantly increased at 18 °C compared to 24 °C for ecotypes Col-0, Sha, Ler-1 and 
Bay-0 (p≤0.01), while Tsu-1 significantly decreased (p≤0.01).  Results were inconclusive 
for Est-1 (p≤0.01).  At 18 °C, IL growth rates significantly decreased for ecotypes Sha, 
Ler-1, Bay-0, Cvi-0 (p≤0.01) and Bur-0 (0.01<p≤0.05) as compared to Col-0’s.  At 24 
°C, IL growth rates significantly increased for Tsu-1 (p≤0.01) and Bur-0 (0.05<p≤0.1) as 
compared to Col-0, while they decreased significantly for ecotypes Ler-1(p≤0.01), Sha 
and Bay-0 (0.01<p≤0.05).   
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Figure 6d and Table 20 illustrate that inflorescence length (IL) when 
inflorescence maximum growth occurred increased for Sha (p≤0.01) and Est-1 
(0.01<p≤0.05) at 18 °C as compared to 24 °C.  Results were inconclusive for Tsu-1 
(p≤0.01).  At 18 °C, IL when inflorescence maximum growth occurred significantly 
increased for Est-1 as compared to Col-0, however, it decreased for Ler-1 (p≤0.01).  
Results were inconclusive for Bur-0 and Tsu-1 (p≤0.01).  At 24 °C, IL length when 
inflorescence maximum growth occurred increased for Bur-0 as compared to Col-0, 
while it decreased for Ler-1 (p≤0.01).   
Figure 6e and Table 21 illustrate that plant age when inflorescence maximum 
growth occurred significantly increased across all ecotypes (p≤0.01) except Tsu-1 and 
Cvi-0, however results were inconclusive for Tsu-1 (p≤0.01) and Cvi-0 (0.01<p≤0.05).  
At 18 °C, inflorescences were significantly older when inflorescence maximum growth 
occurred for Est-1 and Sha as compared to Col-0 (p≤0.01), while Bay-0 was significantly 
younger (p≤0.01).  Results were inconclusive for Bur-0 and Tsu-1 (p≤0.01).  At 24 °C, 
Bur-0 and Cvi-0 inflorescences at inflorescence maximum growth were significantly 
older as compared to Col-0 (p≤0.01).  Results were inconclusive for Tsu-1 (p≤0.01).   
Figure 6f and Table 22 illustrate that the inflorescence length (IL) growth rate 
when inflorescence maximum growth occurred increased significantly at 24 °C compared 
to 18 °C for the following ecotypes: Sha, Ler-1 and Tsu-1 (p≤0.01).  Results were 
inconclusive for Col-0 and Est-1 (p≤0.01).  At 18 °C, Est-1’s IL growth rate when 
inflorescence maximum growth occurred increased significantly as compared to Col-0’s 
(p≤0.01), while Sha’s and Ler-1’s decreased (p≤0.01).  Results were inconclusive for 
ecotypes Bay-0, Bur-0 and Cvi-0 (p≤0.01).  At 24 °C, all ecotypes IL growth rates 
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compared to Col-0’s were found to be significant (p≤0.01) when inflorescence maximum 
growth occurred.  At 24 °C, ecotypes Est-1 and Tsu-1 IL growth rates increased 
significantly when inflorescence maximum growth occurred as compared to Col-0’s, 
while Sha’s, Ler-1’s, Bay-0’s, Bur-0’s and Cvi-0’s decreased.   
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the following 
inflorescence traits: length, plant age and growth rate all at maximal rate of inflorescence 
length growth (Table 23).  The estimated percentage of treatment variances was 
calculated for ecotype, temperature and ecotype x temperature interaction effects.  The 
genotype effect contributed to inflorescence length (31.6%) and rate of growth (47.9%) 
when maximal inflorescence length growth occurred, while temperature affected the age 
of the plants (53.8%).    
 
Rosette Leaf Number Per DAI at Flowering 
Figure 7a and Table 24 illustrate Sha’s rate of rosette leaves per DAI to flowering 
significantly increased at 18 °C compared to 24 °C, while results were inconclusive for 
ecotypes Col-0, Est-1, Ler-1 and Cvi-0 (p≤0.01).  At 18 °C, Tsu-1’s (p≤0.01) and Bur-0’s 
(0.05<p≤0.1) rate of rosette leavers per DAI to flowering significantly increased 
compared to Col-0’s.  At 24 °C, this differential was maintained for Bur-0 and Tsu-1 
compared to Col-0 (p≤0.01), however, the rate of rosette leaves per DAI to flowering 
significantly decreased for ecotypes Sha (p≤0.01), Ler-1 and Cvi-0 (0.01<p≤0.05).   
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Rosette Leaf Number at Flowering 
Figure 7b and Table 25 illustrate that the number of rosette leaves present at 
flowering significantly increased at 18 °C compared to 24 °C for ecotypes Col-0, Est-1, 
Sha and Ler-1 (p≤0.01).  Results were inconclusive for Tsu-1 and Cvi-0 (p≤0.01).  At 18 
°C, ecotypes Est-1, Bur-0 and Tsu-1 (p≤0.01) had significantly more rosette leaves 
present at flowering as compared to Col-0.  At 24 °C, this differential was maintained for 
Bur-0 and Tsu-1, however, Sha had significantly less leaves present at flowering as 
compared to Col-0 (p≤0.01).   
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the number of rosette 
leaves present at flowering per plant (Table 26).  The estimated percentage of treatment 
variances was calculated for ecotype, temperature and interaction effects.  The genotype 
effect was found to be responsible for the number of rosette leaves present at flowering 
per plant (42.9%).  
 
Plant Age at Flowering 
Figure 8a and Table 27 illustrate that all ecotypes flowered when they were 
significantly older at 18 °C as compared to 24 °C (p≤0.01).  At 18 °C, Bur-0, Tsu-1 and 
Cvi-0 plants were found to be significantly older as compared to Col-0 when they 
initially flowered (p≤0.01).  Results were inconclusive for Est-1 and Bay-0.  At 24 °C, 
this differential was maintained for Bur-0, Tsu-1, Cvi-0 (p≤0.01) and Est-1 
(0.01<p≤0.05) when compared to Col-0.   
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Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the plant’s age when 
flowering initially occurred (Table 28).  The estimated percentage of treatment variances 
was calculated for ecotype, temperature and interaction effects.  Temperature 
significantly contributed to why plants flower at a certain age (56.3%).  
 
Silique Size 
Figure 9c and Table 29 illustrate that ecotypes Ler-1 (p≤0.01), Bay-0, Cvi-0, Sha 
(0.01<p≤0.05), Bur-0 and Col-0 (0.05<p≤0.1) had significantly larger siliques at 18 °C as 
compared to 24 °C.  Results were inconclusive for Est-1 (0.01<p≤0.05).  At 18 °C, none 
of the ecotypes’ silique sizes compared to Col-0’s were found to be significant.  At 24 
°C, Sha’s silique size was significantly smaller compared to Col-0’s (p≤0.01).  Variance 
component analysis (VCA) was performed to determine if the ecotypes, temperature or 
the interaction between the two was responsible for silique size (Table 30).  The 
estimated percentage of treatment variances was calculated for ecotype, temperature and 
interaction effects.  Temperature was found to significantly contribute to the fluctuations 
in silique sizes (52.7%).  
 
Seed Length  
Seed lengths for ecotypes Bay-0 (p≤0.01), Col-0 and Est-1 (0.01<p≤0.05) were 
significantly longer at 24 °C compared to 18 °C as illustrated by Figure 10c and Table 31.  
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At 18 °C, seed lengths for Est-1, Bur-0, Cvi-0 (p≤0.01) and Ler-1(0.05<p≤0.1) were 
significantly longer when compared to Col-0.  At 24 °C, this differential was maintained 
for Bur-0 when compared to Col-0 (p≤0.01).  
 
Seed Width 
Figure 10d and Table 32 illustrate that seed widths for ecotypes Ler-1, Bay-0 
(0.01<p≤0.05), Col-0 and Cvi-0 (0.05<p≤0.1) were significantly wider at 24 °C as 
compared to 18 °C.  At 18 °C, Bur-0 and Cvi-0 (p≤0.01) seeds were significantly wider 
as compared to Col-0.  At 24 °C, none of the ecotypes’ seed widths compared to Col-0’s 
were found to be significant. 
 
Relative Weight of Individual Seeds 
Figure 10e and Table 33 clearly illustrate that the relative weights of individual 
seeds from ecotypes Col-0, Bay-0, Bur-0 (p≤0.01) and Tsu-1 (0.01<p≤0.05) were 
significantly heavier at 24 °C as compared to 18 °C.  At 18 °C, Est-1, Bur-0, Cvi-0 
(p≤0.01), Bay-0 (0.01<p≤0.05) and Tsu-1 (0.05<p≤0.1) relative weights of individual 
seeds significantly increased compared to Col-0.   At 24 °C, Bur-0’s trend was 
maintained as compared to Col-0 (p≤0.01), however, the relative weight of individual 
seeds from Ler-1 weighed significantly less (0.05<p≤0.1).  
Variance component analysis (VCA) was performed to determine if the ecotypes, 
temperature or the interaction between the two was responsible for the following seed 
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phenotypic traits: length, width and seed weight (Table 34).  The estimated percentage of 
treatment variances was calculated for ecotype, temperature and ecotype x temperature 
interaction effects.  The ecotypic effect affected the seed length (78.3%), seed width 
(76.4%) and relative weight of individual seeds (59.4%).  
 
Metabolic phenotyping 
To better understand the effects that growth temperature and natural genetic 
variation has on 8 ecotypes, 4 different metabolomic analytic platforms were used.  These 
platforms analyzed the extracellular lipid profiles of the aerial leaf tissues, the fatty acid 
profile of dry seeds and a non-targeted metabolite profile of flowers at two stages of 
development, closed buds and open flowers.  For each platform, the growth cycles were 
analyzed separately (i.e., Growth Cycle 1 and 2), and each growth cycle analyzed 3-8 
biological replicates of each sample.  
  Because the metabolite accumulation changes differed between Growth Cycle 1 
and Growth Cycle 2, accumulation of each significant chemically identified metabolite 
was compared in each experiment individually.  Green indicates an increase in 
accumulation, while red indicates a decrease.  One possible reason the results were not 
repeatable between the two Growth Cycles may be due to the fact that not all 
environmental factors were fully controlled between them.  For example, while minor 
fluctuations were observed in growth temperatures between Growth Cycle 1 and Growth 
Cycle 2, larger fluctuations in light intensity and relative humidity were observed 
(Figures 30(a-c) – 43 (a-c)).   
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Extracellular Lipid Analysis of Individual Classes in Aerial Leaf Tissue 
Extracellular lipid analysis was performed on the aerial leaf tissue of the 8 
ecotypes, grown at 18 °C and 24 °C, in order to determine which factors (temperature, 
ecotype, temperature x ecotype) contributed to the observed differences.  Among all 
ecotypes that were evaluated, 203 chemically identifiable and 167 unknown metabolites 
categorized as “chemically unknown” were analyzed.  The latter analytes were annotated 
by a systematic strategy (Bino et al., 2004), previously defined as 
‘BJN_GCMS(Analytical Instrumentation-Gas Chromatography Mass 
Spectrometry)_Major Ions in Spectra’ (Tables 35, 38).  Log2 ratio analyses for growth 
temperature comparisons for each ecotype and each ecotype-to-Col-0 comparisons at a 
constant temperature revealed that 203 chemically identifiable and 166 unknown 
metabolites whose abundances were significantly altered. 
Figures 11 a-h illustrate that in both experiments, the growth temperature had 
little effect on the majority of the extracellular lipid profile.  Metabolites whose 
abundances were altered between the two growth temperatures at a statistically 
significant level (p≤0.05) included alcohols, aldehydes, alkanes, fatty acids, glycerols, 
phenols and sterols (Tables 36, 37).  Of the alcohols detected, C30-OH was the only one 
that significantly increased in accumulation across all ecotypes.  Alkanes showed the 
most interesting trend: regardless of chain length, all decreased in accumulation across all 
ecotypes, with the exception of Ler-1 and Bur-0.  C30:0 was the only fatty acid that 
showed a significant decrease in accumulation across all ecotypes, except for Est-1 and 
Bur-0.  The sterol, 4-methylcholesta-8,24-dien-3-ol was the only sterol to significantly 
decrease in accumulation across all ecotypes.   
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Natural genetic variation was explored by comparing of each of the 7 ecotypes to 
Col-0 at the individual temperatures. The Col-0 ecotype was selected as a reference.  At 
18 °C, in both Growth Cycles 1 and 2 the ecotypic variability is small (Figures 12 a-g), 
however, the accumulation of several individual metabolites are differently affected 
between the 2 growth cycles. 
Cvi-0 was the only ecotype that had at least one significant metabolite from each 
metabolic class, of which all increased in accumulation as compared to Col-0, with the 
exception of C12:0 and C22:0 fatty acids (Tables 39, 40).  Alkanes were the only class in 
which all detected metabolites were found to be significantly altered.   
Figures 13 a-g illustrates that at 24 °C, in Growth Cycle 1, the extracellular lipid 
metabolome is unaffected by genetic variation as represented by the 8 ecotypes 
examined, but in Growth Cycle 2, several metabolites appear to be significantly affected 
in ecotype Bur-0 (Tables 41, 42).  Specifically, these are C29, C31 and total alkanes, 
C24:0, C26:0 and total fatty acids, 4-hydroxy-3-methoxy-benzoic acid, 4-hydroxy-3,5-
dimethoxy-benzenepropanoic acid, sinapic acid and total phenols, cholesterol and total 
sterols.  C29, C31 and total, significantly decreased in accumulation, while the rest of the 
above metabolites significantly increased in accumulation.   
Based on extracellular lipid profiles, variance component analysis (VCA) was 
performed on statistically significant metabolites in both experiments (p < 0.001) to 
determine whether temperature, genotype or the interaction between the two most 
influences the observed surface lipid metabolomes.  These analyses indicated that in 
Growth Cycle 1, equal contributions from ecotypes and the interaction between 
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temperature and genotype appears to have the most influence on the metabolome.  In 
Growth Cycle 2, however, only the interaction between ecotype and temperature strongly 
influenced the extracellular lipid metabolome.  For both experiments, substantial 
replicate-replicate variability exists (Table 43).      
Hierarchical clustering analysis (HCA) revealed the statistical distances among 
the ecotypes.  Figure 14a illustrates that in Growth Cycle 1 ecotypes Col-0, Est-1, Sha, 
Ler-1 and Bur-0 have very similar extracellular lipid metabolomes at 18 °C.  At 24 °C, 
ecotypes Bay-0, Bur-0 and Sha have similar extracellular lipid metabolomes to each 
other, which are distinct from the extracellular lipid metabolomes of the remaining 
ecotypes’.  Of the 8 ecotypes characterized, Cvi-0 had the most distinct metabolomes at 
both growth temperatures.   
In Growth Cycle 2, with the exception of Cvi-0, all ecotypes grown at 18 °C 
appear to have similar extracellular lipid metabolomes (Figure 14b).  The same trend can 
be observed for all ecotypes grown at 24 °C ecotypes.  In conclusion, HCA clearly 
illustrates that the genotypic differences among the ecotypes has a stronger influence than 
the effect of growth temperature for extracellular lipid metabolomes.  
 
Metabolite Analysis of Closed Flower Bud Tissue  
Non-targeted metabolite profiling was performed on closed flower bud tissue of 
the 8 ecotypes, grown at 18 °C and 24 °C.  These analyses revealed the relative 
accumulation of 324 analytes, of which 115 were chemically identified and the rest were 
categorized as “chemically unknown” and annotated by the systematic strategy, 
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previously defined (Bino et al., 2004) (Tables 44, 47).  In both Growth Cycles 1 and 2, 
temperature did not affect the majority of the non-targeted metabolite profiles (Figures 15 
a-h).  Ninety-two of the 98 chemically identified metabolites that were significantly 
affected by any of the treatments, behaved differently in each Growth Cycle (Tables 45, 
46.  The accumulation of these individual metabolites were found to be statistically 
significant in response to the difference in growth temperature (T-test (p<0.05)).   
The following trends were observed for each chemical class of compounds.  In 
ecotypes Est-1 and Sha, 10 of the 22 detected amino acids had a significant increase in 
accumulation at 18 °C as compared to 24 °C.  This trend was also observed in 4 of 8 
detected fatty acids in ecotypes Sha and Tsu-1.  In ecotypes Col-0 and Ler-1, 4 of the 5 
detected organic acids had significant decreases in accumulation.  The same trend was 
observed for 2 of 3 detected sterols in ecotypes Col-0, Bur-0 and Tsu-1.  In ecotypes Ler-
1 and Bur-0, 24 of 42, and 20 of 42 detected sugars, respectively, showed a significant 
increase in accumulation.     
Figures 16 (a-g) and 17 (a-g) clearly illustrate that the genotype effect 
(comparison of ecotypes to Col-0) at both 18 °C and 24 °C, appeared to have no effect on 
the overall profile trends of both Growth Cycles.  At 18 °C, ecotype Sha had the largest 
number of metabolites whose accumulation was significantly altered as compared to Col-
0 and these primarily increased in abundance (Tables 48, 49).  These metabolites include: 
aspartic acid, C18:2 (Δ9,Δ12), C22:0, 1-monooleoylglycerol, glyceryl-glycoside, 
pentopyranose, turanose and a sugar identified as BJN GCMS TM 147 217 271 319 361 
421 451 565.  Of the 25 metabolites found to be statistically significant (T-test (p≤0.05) 
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for growth cycle comparison of individual metabolite accumulation in 18 °C Ecotype 
compared to 18 °C Col-0, sugars were the most prominent metabolic class detected.       
At 24 °C, the flower bud metabolome of ecotype Tsu-1 was most different from 
Col-0 (statistically significant metabolites T-test, p≤0.05) (Tables 50, 51).  The following 
metabolites significantly increased in Tsu-1 as compared to Col-0: phenylalanine, valine, 
leucine, glutamine, proline, γ-aminobutyric acid, adenosine, two sugars identified as BJN 
GCMS TM 103 147 217 307 331 362 392 and BJN GCMS TM 147 217 292 333, myo-
inositol and a pentose (BJN GCMS TM 103 147 217 307 331 362 394).   The following 
metabolites were at lower levels in Tsu-1 as compared to Col-0: nonacosane, a fatty acid 
identified as BJN GCMS TM 285 313 328, fumaric acid, succinic acid, an unidentified 
sterol (BJN GCMS TM 207 253 281 355 394 484) and sugar (BJN GCMS TM 299 315 
342 369 398 422 497).   
Based on the non-targeted metabolome profiles of the closed flowers, variance 
component analysis (VCA) was performed on statistically significant metabolites in both 
experiments (p < 0.001) to determine whether temperature, genotype or the interaction 
between the two most influences the expression of the closed flower metabolomes.  
These analyses indicated that for Growth Cycle 1, roughly equal contributions from all 3 
components of variance (temperature, ecotypes and the interaction between temperature 
and genotype) appear to influence the metabolome.  In Growth Cycle 2, however, only 
the interaction between ecotype and temperature strongly influence the metabolome.  For 
both Growth Cycles, substantial replicate-replicate variability exists (Table 52).     
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Hierarchical clustering analysis (HCA) revealed that in Growth Cycle 1, growth 
temperature had little to no effect on the metabolomes of ecotypes Col-0 and Sha (Figure 
18a).  Analysis of the genotypic effect at 18 °C revealed that the metabolomes of 
ecotypes Bay-0 and Est-1 are genetically most distinct from the rest.  The metabolomes 
of Cvi-0 and Sha had the most similar metabolomes, followed by Ler-1 and Tsu-1.  At 24 
°C, however, the metabolomes of   Bur-0 and Est-1 share the most similarity to each 
other.  Growth Cycle 2 by comparison clearly illustrates distinct differences in how the 
metabolomes of all 8 ecotypes responded to different growth temperatures.  Figure 18b 
clearly illustrates that growth temperature had an overall effect on the metabolomes of 
each ecotype.  A genotype effect can be observed at 18 °C as all ecotypes cluster 
together.  The strongest source of metabolome similarity exists between ecotypes Bay-0 
and Col-0.  This is significantly different from how Bay-0 reacted in Growth Cycle 1 as it 
had the most genetically distinct metabolome in comparison to the other 7 ecotypes.  At 
24 °C, all ecotypes except Bay-0 and Bur-0 cluster somewhat closely, indicating a small 
genotype effect.  Of the 8 ecotypes, the metabolomes of Est-1 and Ler-1 shared the most 
similarity.   
 
Metabolite Analysis of Open Flower Tissue  
Non-targeted metabolite profiling was performed on open flower tissue of the 8 
ecotypes, grown at 18 °C and 24 °C for the 8 ecotypes.  These analyses revealed the 
relative accumulation of 258 analytes (Tables 53, 56), of which 68 were chemically 
identified and the rest were categorized as “chemically unknown” and annotated by a 
35 
 
systemic strategy, previously defined (Bino et al., 2004).  Of the 68 chemically identified 
metabolites, and 190 chemically unknown analytes, the accumulation of 58 known and 
124 unknown, respectively, were found to be statistically significantly altered by one or 
more treatment (T-test, (p≤0.05)).   
For Growth Cycles 1 and 2, temperature did not affect the overall metabolite 
profiles for all ecotypes (Figures 19a-h).  Several individual metabolites, however 
behaved differently in each experiment.  The accumulation of these individual 
metabolites (Tables 54, 55) were found to be statistically significant in response to the 
difference in growth temperature (T-test (p<0.05)).  
The accumulation of an unknown alkane (BJN GMCS TM 57 71 85 99 202 365 
393) significantly increased at 18 °C as compared to 24 °C across all ecotypes and an 
unknown fatty acid (BJN GCMS TM 285 313 328 355 373) increased significantly at 18 
°C as compared to 24 °C across all ecotypes, except Sha.  Ecotype Bur-0 has 23 of the 52 
significant metabolites affected by growth temperature.  With the exception of 
hentriacontane, all alkanes for this ecotype have a significant increase in accumulation at 
18 °C as compared to 24 °C.  The accumulation of the C29 and C31 alkanes significantly 
increased in open flowers as compared to closed flower buds for ecotypes Bur-0 and Tsu-
1.   
Figures 20(a-g) and 21(a-g) clearly illustrate that at both 18 °C and 24 °C, 
genotypic differences, as revealed by comparing the different ecotypes to Col-0 appeared 
to have insignificant effects on the overall metabolome profiles in both Growth Cycles.  
At 18 °C, ecotype Est-1 had the most statistically significant metabolites, two of which 
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increased in accumulation as compared to Col-0 (alkane C31 and fatty acid C16:1 (Δ9)) 
(Tables 57, 58).  A third metabolite, cholesterol, decreased in accumulation in Growth 
Cycle 1 while increasing in accumulation in Growth Cycle 2.  Bay-0 was the only other 
ecotype to have one metabolite, trehalose, significantly increase in accumulation as 
compared to Col-0.  At 24 °C, ecotype Tsu-1 had the most number of metabolites that 
showed statistically significant changes in accumulation (T-test (p≤0.05) (Tables 59, 60).  
Only polar-based metabolites significantly increased in Tsu-1 as compared to Col-0: 
phenylalanine, adenosine, citric acid and fructose.  Alcohols, alkanes and one sugar acid, 
threonic acid, all decreased in accumulation in Tsu-1 as compared to Col-0.   
Based on these metabolite profile data of open flowers, variance component 
analysis (VCA) was performed on statistically significant metabolites in both 
experiments (p < 0.001) to determine whether temperature, genotype or the interaction 
between the two most influences the observed non-targeted open flower metabolomes.  
These analyses indicated that for Growth Cycle 1, temperature appears to influence the 
metabolome.  In Growth Cycle 2, however, temperature and the interaction between 
ecotype and temperature strongly influence the metabolome.  For both experiments, 
substantial replicate-replicate variability exist (Table 61).      
Hierarchical clustering analysis (HCA) revealed that in Growth Cycle 1, growth 
temperature had little to no effect on the metabolomes of ecotype Sha (Figure 22a).  
Analysis of the genotypic effect at 18 °C revealed Est-1’s metabolome is significantly 
distinct from the other seven ecotypes.  The metabolomes of ecotypes Col-0 and Ler-1 
are very similar to each other.  The same trend is also observed for ecotypes Bur-0 and 
Tsu-1, respectively.  At 24 °C, the metabolomes of Col-0 and Est-1 are the most similar, 
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followed by Bay-0 and Cvi-0, respectively.   In conclusion, all ecotypes cluster together 
at 24 °C, indicating that temperature has a strong effect on the ecotypes’ metabolomes.  
HCA results for Growth Cycle 2 (Figure 22b) reveal that both temperature and an 
interaction between temperature and the ecotypes strongly influence the metabolome.  
The sub-clustering of ecotypes at either 18 °C or 24 °C indicates a change in the 
metabolomes’ overall metabolite concentration due to the difference in growth 
temperature.  An interaction between temperature and genotype is also occurring, due to 
the significant differences in height on the dendrogram for the ecotypes Bur-0 and Sha at 
both growth temperatures (18 °C, 24 °C).  Clustering differences between Growth Cycles 
could be attributed to variations in growth conditions, including changes in relative 
humidity and light intensity.  Variation in the number of biological replicates due to 
limited plant tissue availability (some ecotypes are more robust at 1 or both temperatures 
in comparison to others).   
 
Comparing the Effect of Flower Development on Metabolomes 
The metabolomics data that were collected from the flower buds and open flowers 
of the 8 ecotypes grown at two temperatures were used to explore the inter-relationship 
between genotype and growth temperature on the development of flowers.  Log2 ratio 
plots were used to visualize the relative abundances of metabolites-comparing the 
profiles of closed flower tissue to those of open flowers.  These comparisons 
encompassed the relative abundance of 429 metabolites, of which 126 are chemically 
known and 303 are chemically undefined (Table 62).  Of the 126 chemically known and 
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303 chemically undefined metabolites, 50 known and 144 undefined metabolites were 
found to be significantly different between the developmental stages (T-test, (p≤0.05)).    
Figures 23 a-h illustrate that irrespective of Growth Cycle, the development stage 
appears to not have an overall effect on any of the ecotypes’ metabolomes at 18 °C.  
Several metabolites, however, acted differently between the two Growth Cycles.  Figures 
24 a-h illustrate that at 24 °C, irrespective of experiment or ecotype, development stage 
didn’t have an effect on the overall metabolite profiles.       
At 18 °C, ecotype Cvi-0 had the most number of metabolites whose accumulation 
was statistically significantly changed; 26 metabolites increased in accumulation in 
flower buds as compared to open flowers, while 32 metabolites decreased in 
accumulation (Tables 63, 64).  Classes of compounds which showed a significant 
increase in accumulation included alcohols, alkanes, amines, amino acids, esters, 
nucleosides, organic acids and sugars.  Classes of compounds which showed a significant 
decrease in accumulation included alkanes, amino acids, fatty acids, organic acids, sterols 
and sugars.  The following metabolites increased or decreased in accumulation across all 
ecotypes: isocitric acid, α-tocopherol, glyceryl-glycoside, a hexose sugar (BJN GCMS 
TM 147 205 319 347 376 464 480), a furanose sugar (BJN GCMS TM 73 147 207 217 
243 317 332) and a sugar that was either galactose or talose (BJN GCMS TM 147 205 
319 406 435 524).   
At 24 °C, ecotype Col-0 had the most statistically significant metabolites, 19 
which increased in accumulation in flower buds as compared to open flowers, while 33 
decreased in accumulation (Tables 65, 66).   Classes of compounds which showed a 
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significant increase in accumulation across all ecotypes included amines, organic acids 
and sugars while amino acids, fatty acids, sterols and some sugars showed a significant 
decrease.   
 
Fatty Acid Analysis of Dry Seeds 
Total fatty acid analysis was performed on dry seeds from the 8 ecotypes, grown 
at 18 °C and 24 °C, in order to determine which factor (temperature, ecotype, temperature 
x ecotype) significantly contributed to the observed chemotypes.  Total fatty acid 
abundance (nmol/ mg seed) was determined and the temperature and genotype effects 
analyzed.  Figure 25 and Table 67 illustrate that at a lower temperature, the total fatty 
acid abundance significantly increased for ecotypes Col-0, Est-1 and Sha (p≤0.01) as 
compared to the warmer temperature.  At 18 °C, ecotype Est-1 was the only ecotype 
whose total fatty acid abundance significantly increased as compared to Col-0’s.  At 24 
°C, the total fatty acid abundance for ecotypes Bay-0, Bur-0 and Tsu-1 significantly 
increased (p≤0.05) as compared to Col-0.   
Log2 ratio plots were generated in order to illustrate if temperature or ecotypes 
significantly affected the fatty acid profile.  Among all 8 ecotypes that were evaluated, 17 
fatty acids were chemically identified and found to be statistically significantly different 
in accumulation (Tables 68, 71).  Figures 26 a-h illustrates that in both experiments, the 
growth temperature had little effect on the majority of the fatty acid profiles.  In Growth 
Cycle 1, ecotypes Bay-0 and Tsu-1 had 10 fatty acids significantly decreased in 
abundance at the lower temperature (Tables 69, 70).  Cvi-0 was the only ecotype to have 
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6 fatty acids increase at the lower temperature and these were C14:0, C15:0, C20:0, 
C20:1 (Δ13), C22:0 and C22:1(Δ13).   
Natural genetic variation was explored by comparing of each of the 7 ecotypes to 
Col-0 at the individual temperatures.  At 18 °C, with the exception of Cvi-0, none of the 
6 ecotypes showed significant genotypic variation when compared to Col-0 for both 
Growth Cycles 1 and 2 (Figures 27 a-g).  Cvi-0 had 12 fatty acids significantly increase 
compared to Col-0 across both Growth Cycles (Tables 72, 73).  At 24 °C, Figures 28 a-g 
illustrates that for both Growth Cycles, ecotype Bay-0 had significant increases in the 
accumulation of 12 fatty acids as compared to Col-0, while Tsu-1 had significant 
increases in the abundance of 10 fatty acids (Tables 74, 75).  In conclusion, genotypic 
variation had little to no effect on fatty acid profiles, with the exception of Tsu-1 at 24 
°C.        
Based on the fatty acid profiles, variance component analysis (VCA) was 
performed on statistically significant fatty acids in both Growth Cycles (p < 0.001) to 
determine whether temperature, genotype or the interaction between the two most 
influences the observed fatty acid metabolomes.  These analyses indicated that for 
Growth Cycle 1, the interaction between ecotype and temperature appears to strongly 
influence the metabolome, however in Growth Cycle 2, temperature appears to have the 
most influence.  For both Growth Cycles, substantial replicate-replicate variability 
existed (Table 76).      
Hierarchical clustering analysis (HCA) revealed the statistical distances among 
the ecotypes.  Figure 29a illustrates that in Growth Cycle 1, the fatty acid profile is 
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strongly influence by an interaction between temperature and genotypes.  This can be 
observed by the significant increases in distance between Tsu-1 and Ler-1 grown at 24 
°C, as compared to the rest of the ecotype/temperature combinations.  For Growth Cycle 
2, Figure 29b illustrates that temperature strongly influences the fatty acid metabolome as 
the majority of ecotypes reveals a significant distance or dissimilarity between the 2 
different growth temperatures.  A possible interaction between temperature and genotype 
may be occurring given the significant distance increases between at Tsu-1 at 24 °C and 
Ler-1 and Sha grown at 18°C.     
 
CHAPTER 4 
DISCUSSION AND CONCLUSIONS 
 In this study, the natural variation of Arabidopsis thaliana was explored by 
determining which of the 3 components, temperature, genotype or an interaction between 
the two governs morphological and metabolic diversity.  Understanding how temperature 
affects plant development is important as climate change has become an increasing 
concern, especially in the agricultural field.  In this study I describe the morphological 
and metabolic variation that is expressed when eight diverse ecotypes (representing 
genetic diversity) were grown at two different environmental conditions that differ in 
temperature, 18 °C and 24 °C.   
 To determine whether temperature, genotype or an interaction between the two 
govern morphological variation, different traits were tracked via imaging throughout each 
plant’s life cycle.  The morphological traits that were measured included root length, 
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rosette area, inflorescence length, the age of plant at bolting, number of rosette leaves 
present at bolting and flowering per plant, seed length and width and silique cross-
sectional area.  
Temperature solely governed root length and the maximum rate of root 
elongation, age of rosette at the maximal rate of rosette growth, length of inflorescence at 
the maximal rate of inflorescence elongation, age of plant when it bolted and silique size 
(cross-sectional area).  Genotype governed rosette area at its maximal rate of growth, 
inflorescence length and rate of inflorescence elongation at its maximal rate of growth, 
the number of rosette leaves present at bolting (and flowering) and seed length, width and 
individual seed weight.  The maximal rate of rosette growth was the only characteristic to 
be governed by temperature and genotype.  Age of root at the maximal rate of root 
elongation and rosette area at the maximal rate of rosette growth were the two 
characteristics to be governed almost equally by both the genotype-temperature 
interaction in addition to temperature or genotype.   
Previous studies have shown that temperature does have an effect on flowering 
time which can be quantified by the number of leaves present when the first flower 
appears.  Miguel A. Blazquez et al discovered that flowering is delayed at a cooler 
temperature (16 °C) and produces more leaves, while plants grown at a warmer 
temperature (23 °C) had less leaves present (Blaquez et al, 2003).  Even though growth 
conditions were slightly different in this study, specifically temperature, the ecotype Col-
0 and Ler-1 exhibited the same trends at both temperature as found in Blasquez’s study.      
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 The metabolomic traits that were analyzed included the extracellular lipids of the 
aerial leaf tissue, non-targeted profiling of closed flower buds and open flower 
metabolomes and fatty acid profiling of dry seeds.  Genotypic variation didn’t solely 
govern any of these metabolomic traits.  The extracellular lipids were strongly governed 
by the genotype-temperature interaction.  This interaction also governed the fatty acid 
metabolome in seeds and the non-targeted metabolome of closed flower buds; however, 
this conclusion was not biologically replicatable in 2 cycles of the experiments.  
Temperature strongly influenced the non-targeted metabolome of open flowers and again 
this conclusion was not biologically repeatable in the 2 growth cycles.  Possible reasons 
for this are fluctuations in environment conditions between the two experiments.  One 
interesting observation is that while the seed phenotypes were strongly influenced by 
genotype, the chemotype observed for the fatty acid metabolome of seeds was either 
governed by solely temperature (Growth Cycle 2) or the genotype-temperature 
interactions (Growth Cycle 1).   
 This study clearly indicates that the natural variation of the plant’s overall 
development is not influenced by a sole factor.  Influence of temperature, genotype or an 
interaction between the two affects both the morphology and plant metabolism very 
differently depending upon the trait under study.                
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Figure 1.Venn diagram summary of morphological and metabolic traits governed by their respective 
natural variation factors (temperature, genotype and genotype-temperature interaction).     
 
 
 
 
 
 
 
 
Table 1.Site of origins and their seasonal temperature of Arabidopsis thaliana ecotypes.      
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Table 2a. HOBOWare monitor readings of growth conditions for each growth cycle for plants grown at 18 
°C for metabolomic and morphological traits analyses. 
  Temperature (
o
C) Relative Humidity (%) Light Intensity (µE m-2 s-1) 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Growth 
Cycle 1 
18.24± 
0.006 
18.04± 
0.01 
18.15± 
0.25 
76.93± 
0.08 
76.08± 
0.07 
76.73± 
0.01 
69.94± 
0.13 
65.88± 
0.11 
76.33± 
0.08 
Growth 
Cycle 2 
18.13± 
0.002 
18.13± 
0.002 
18.11± 
0.002 
67.48± 
0.12 
69.29± 
0.12 
70.48± 
0.11 
69.34± 
0.08 
67.07± 
0.09 
73.47± 
0.09 
Growth 
Cycle 3 
18.24± 
0.003 
18.19± 
0.002 
18.20± 
0.002 
59.73± 
0.13 
61.46± 
0.13 
63.05± 
0.13 
42.32± 
0.05 
41.55± 
0.04 
44.57± 
0.05 
Growth 
Cycle 4 
17.97± 
0.001 
18.22± 
0.001 
18.02± 
0.001 
68.97± 
0.12 
69.58± 
0.12 
72.13± 
0.12 
87.65± 
0.11 
94.34± 
0.10 
99.23± 
0.11 
 
Table 2b. HOBOWare monitor readings of growth conditions for each growth cycle for plants grown at 24 
°C for metabolomic and morphological traits analyses. 
  Temperature (
o
C) Relative Humidity (%) Light Intensity (µE m-2 s-1) 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Growth 
Cycle 1 
24.39± 
0.001 
24.27± 
0.001 
24.37± 
0.001 
63.83± 
0.07 
64.97± 
0.07 
62.54± 
0.07 
56.19± 
0.11 
63.85± 
0.11 
63.79± 
0.11 
Growth 
Cycle 2 
24.32± 
0.002 
24.21± 
0.002 
24.32± 
0.002 
62.05± 
0.14 
62.89± 
0.11 
60.92± 
0.12 
57.79± 
0.07 
60.29± 
0.1 
64.30± 
0.09 
Growth 
Cycle 3 
24.11± 
0.001 
24.05± 
0.002 
24.12± 
0.001 
68.411± 
0.05 
68.84± 
0.05 
67.69± 
0.05 
68.85± 
0.07 
76.48± 
0.05 
77.46± 
0.05 
 
Table 3a. HOBOWare monitor readings of growth conditions for each growth cycle for plants grown at 18 
°C for surface lipid analysis. 
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  Temperature (
o
C) Relative Humidity (%) Light Intensity (µE m-2 s-1) 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monitor 
#2 
Monitor 
#3 
Growth 
Cycle 1 
18.15± 
0.004 
18.13± 
0.004 
18.15± 
0.004 
55.90± 
0.22 
57.85± 
0.22 
59.14± 
0.22 
65.86± 
0.11 
61.44± 
0.10 
69.21± 
0.11 
Growth 
Cycle 2 
18.11± 
0.002 
18.16± 
0.003 
18.27± 
0.002 
41.17± 
0.20 
42.71± 
0.20 
44.71± 
0.20 
61.18± 
0.04 
64.62± 
0.05 
69.83± 
0.04 
Growth 
Cycle 2 
(Cvi-0) 
18.06± 
0.002 
18.10± 
0.003 
18.17± 
0.003 
39.52± 
0.19 
41.03± 
0.19 
43.27± 
0.19 
60.18± 
0.04 
63.91± 
0.04 
69.01± 
0.04 
 
Table 3b. HOBOWare monitor readings of growth conditions for each growth cycle for plants grown at 24 
°C for surface lipid analysis. 
  Temperature (
o
C) Relative Humidity (%) Light Intensity (µE m-2 s-1) 
Monitor 
#1 
Monito
r #2 
Monito
r #3 
Monito
r #1 
Monitor 
#2 
Monitor 
#3 
Monitor 
#1 
Monito
r #2 
Monito
r #3 
Growth 
Cycle 1 
24.35± 
0.001 
24.22± 
0.001 
24.45± 
0.002 
67.21± 
0.10 
67.98± 
0.13 
65.52± 
0.10 
55.78± 
0.05 
66.73± 
0.05 
66.52± 
0.05 
Growth 
Cycle 1 
(Cvi-0) 
24.00± 
0.002 
24.90± 
0.002 
24.11± 
0.002 
51.91± 
0.06 
53.20± 
0.06 
50.13± 
0.07 
56.51± 
0.03 
53.20± 
0.06 
59.56± 
0.04 
Growth 
Cycle 2 
24.04± 
0.001 
23.93± 
0.002 
24.14± 
0.001 
53.50± 
0.06 
54.75± 
0.06 
51.74± 
0.06 
57.31± 
0.11 
57.09± 
0.05 
61.57± 
0.04 
Growth 
Cycle 2 
(Cvi-0) 
24.01± 
0.002 
23.95± 
0.003 
24.14± 
0.002 
52.02± 
0.07 
53.20± 
0.06 
50.23± 
0.07 
56.10± 
0.03 
54.23± 
0.03 
59.50± 
0.04 
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Figure 2a. Seedling phenotypes of Arabidopsis thaliana ecotypes grown at 18 °C. Seedlings were imaged 
prior to soil transfer on the following DAIs: 16 DAI (Col-0, Est-1, Bay-0, Bur-0, Tsu-1) and 20 DAI 
(Cvi-0, Ler-1, Sha).    
 
Figure 2b. Seedling phenotypes of Arabidopsis thaliana ecotypes grown at 24 °C. Seedlings were imaged 
prior to soil transfer on the following DAIs: 12 DAI (Col-0, Est-1, Sha, Ler-1 Bay-0, Bur-0, Tsu-1) and 21 
DAI (Cvi-0). 
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Growth Cycle   1 2 34  1 2 3     1 2 34   1 23    1 2 34    1 23    1 2 34     1 23    1 2 34   1 23    1 2 34   1 23     1 2 34   1 23    1 2 34   1 2 3 
Temperature    18 °C   24 °C     18 °C   24 °C    18 °C   24 °C     18 °C   24 °C      18 °C   24 °C    18 °C   24 °C    18 °C   24 °C    18 °C     24 °C 
Ecotype             Col-0   Est-1         Sha                   Ler-1                  Bay-0               Bur-0                 Tsu-1                Cvi-0 
Sample 
Figure 2c.  Root length growth rates of different Arabidopsis thaliana ecotypes grown at 18 °C and 24 °C 
(ND: Root lengths were not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=27), Est-1 (n=21), Bur-0, Sha, Tsu-1 (n=15), Bay-0, Col-0, Ler-1 (n=0)].   
18 °C Growth Cycle 2 [Cvi-0 (n=40), Tsu-1 (n=38), Ler-1 (n=33), Col-0 (n=25), Bay-0 (n=12), Est-1 
(n=10), Sha (n=9), Bur-0 (n=0)].   
18 °C Growth Cycle 3 [Tsu-1 (n=91), Ler-1 (n=89), Sha (n=88), Est-1 (n=86), Col-0 (n=75), Bay-0 and 
Bur-0 (n=74) Cvi-0 (n=51)].   
18 °C Growth Cycle 4 [Col-0 (n=37), Bay-0 (n=34), Bur-0 and Cvi-0 (n=31), Est-1, Ler-1, Tsu-1 (n=29), 
Sha (n=28)].   
24 °C Growth Cycle 1 [Bay-0 (n=55), Tsu-1 (n=53), Cvi-0 (n=51), Est-1 (n=44), Col-0 (n=42), Ler-1 
(n=41), Bur-0 (n=37), and Sha (n=34)].    
24 °C Growth Cycle 2 [Bay-0 (n=81), Col-0 (n=77), Est-1 (n=72), Bur-0 (n=66), Cvi-0 (n=65), Ler-1 
(n=60), Sha (n=59), Tsu-1 (n=56)].   
24 °C Growth Cycle 3 [Ler-1 (n=34), Bur-0 and Est-1 (n=33), Bay-0 and Sha (n=32), Col-0 (n=31), Tsu-1 
(n=27), Cvi-0 (n=21)]).   
Error bars represent ± standard error.   
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Table 4. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for root length growth rates of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are 
grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 
0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.6537 - <.0001 - 0.0023 - 0.9577 - 0.9873 - <.0001 - <.0001 -
2
4
 °
C
 
<.0001 - - 0.7358 - 0.0059 - 0.0032 - 0.9997 - 1 - 0.9851 - <.0001
1
8
 °C
 
0.6537 - - <.0001 0.0060 - 0.3352 - 0.0954 - 0.1625 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.7358 <.0001 - - 0.3974 - 0.3174 - 0.3760 - 0.7122 - 0.9976 - <.0001
1
8
 °C
 
<.0001 - 0.0060 - - <.0001 0.8075 <.0001 - <.0001 - 0.1733 - <.0001 -
2
4
 °
C
 
- 0.0059 - 0.3974 <.0001 - - 1 - 0.0006 - 0.0061 - 0.1150 - <.0001
1
8
 °C
 
0.0023 - 0.3352 - 0.8075 - - <.0001 <.0001 - <.0001 - 0.0006 - <.0001 -
2
4
 °
C
 
- 0.0032 - 0.3174 - 1 <.0001 - - 0.0003 - 0.0034 - 0.0801 - <.0001
1
8
 °C
 
0.9577 - 0.0954 - <.0001 - <.0001 - - <.0001 1 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9997 - 0.3760 - 0.0006 - 0.0003 <.0001 - - 0.9999 - 0.8498 - <.0001
1
8
 °C
 
0.9873 - 0.1625 - <.0001 - <.0001 - 1 - - <.0001 <.0001 - <.0001 -
2
4
 °
C
 
- 1 - 0.7122 - 0.0061 - 0.0034 - 0.9999 <.0001 - - 0.9792 - <.0001
1
8
 °C
 
<.0001 - <.0001 - 0.1733 - 0.0006 - <.0001 - <.0001 - - <.0001 <.0001 -
2
4
 °
C
 
- 0.9851 - 0.9976 - 0.1150 - 0.0801 - 0.8498 - 0.9792 <.0001 - - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <.0001
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 -
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 Growth Cycle            1 2 34   1 2 3   1 2 34   123     1 2 34  1 23     1 2 34  1 23    1 2 34  1 23     1 2 34   1 23    1 2 34  123      1 2 34  1 2 3 
 Temperature             18 °C  24 °C     18 °C  24 °C      18 °C  24 °C    18 °C  24 °C    18 °C  24 °C      18 °C  24 °C    18 °C  24 °C     18 °C   24 °C 
 Ecotype                       Col-0           Est-1                 Sha                   Ler-1               Bay-0              Bur-0              Tsu-1             Cvi-0 
Sample 
Figure 2d. Root lengths when maximal rate of root elongation occurred for different Arabidopsis thaliana 
ecotypes grown at 18 °C and 24 °C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=27), Est-1 (n=21), Bur-0 and Tsu-1 (n=14), Sha (n=4), Bay-0, Col-0, Ler-
1 (n=0)] 
18 °C Growth Cycle 2 [Cvi-0 (n=39), Tsu-1 (n=38), Col-0 (n=25), Ler-1 (n=24), Bay-0 (n=12), Est-1 
(n=10), Sha (n=8), Bur-0 (n=0)]  
18 °C Growth Cycle 3 [Tsu-1 (n=90), Ler-1 (n=89), Sha (n=88), Est-1 (n=86), Cvi-0 (n=78), Col-0 (n=75), 
Bay-0 and Bur-0 (n=74)] 
18 °C Growth Cycle 4 [Col-0 (n=37), Bay-0 (n=34), Bur-0 and Cvi-0 (n=31), Est-1, Ler-1, Tsu-1 (n=29), 
Sha (n=28)]  
24 °C Growth Cycle 1 [Bay-0 (n=54), Tsu-1 (n=53), Cvi-0 (n=48), Est-1 (n=44), Col-0 (n=42), Ler-1 
(n=41), Bur-0 (n=37), and Sha (n=34)]  
24 °C Growth Cycle 2 [Bay-0 (n=81), Col-0 (n=77), Est-1 (n=72), Bur-0 (n=66), Cvi-0 (n=64), Ler-1 
(n=60), Sha (n=59), Tsu-1 (n=57)] 
24 °C Growth Cycle 3 [Ler-1 (n=34), Bur-0 and Est-1 (n=33), Bay-0 and Sha (n=32), Col-0 (n=31), Tsu-1 
(n=27), Cvi-0 (n=21)]  
Error bars represent ± standard error. 
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Table 5. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for root lengths when maximal rate of root elongation occurred of Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing 
proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.8632 - 0.9679 - 0.0002 - 0.0014 - 0.0423 - 0.0141 - <.0001 -
2
4
 °
C
 
<.0001 - - 0.0545 - <.0001 - 0.3902 - 1 - 0.6681 - 0.9942 - <.0001
1
8
 °C
 
0.8632 - - <.0001 0.2324 - <.0001 - <.0001 - 0.0002 - 0.461 - <.0001 -
2
4
 °
C
 
- 0.0545 <.0001 - - 0.3152 - 0.9936 - 0.0653 - <.0001 - 0.3800 - 0.0005
1
8
 °C
 
0.9679 - 0.2324 - - <.0001 0.0144 0.0597 - 0.4563 - 0.0002 - <.0001 -
2
4
 °
C
 
- <.0001 - 0.3152 <.0001 - - 0.0608 - <.0001 - <.0001 - 0.0005 - 0.5295
1
8
 °C
 
0.0002 - <.0001 - 0.0144 - - <.0001 1 - 0.9079 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.3902 - 0.9936 - 0.0608 <.0001 - - 0.4462 - 0.0042 - 0.8873 - <.0001
1
8
 °C
 
0.0014 - <.0001 - 0.0597 - 1 - - <.0001 0.9846 - <.0001 - <.0001 -
2
4
 °
C
 
- 1 - 0.0653 - <.0001 - 0.4462 <.0001 - - 0.5427 - 0.9980 - <.0001
1
8
 °C
 
0.0423 - 0.0002 - 0.4563 - 0.9079 - 0.9846 - - <.0001 <.0001 - <.0001 -
2
4
 °
C
 
- 0.6681 - <.0001 - <.0001 - 0.0042 - 0.5427 <.0001 - - 0.2193 - <.0001
1
8
 °C
 
0.0141 - 0.461 - 0.0002 - <.0001 - <.0001 - <.0001 - - <.0001 <.0001 -
2
4
 °
C
 
- 0.9942 - 0.3800 - 0.0005 - 0.8873 - 0.9980 - 0.2193 <.0001 - - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <.0001
2
4
 °
C
 
- <.0001 - 0.0005 - 0.5295 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 -
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 Growth Cycle            12 34   1 2 3     1 2 34  1 23    1 2 34  123     1 2 34   1 23    1 2 34  1 23    1 2 34    123     12 34   1 23    12 34   1 23 
 Temperature             18 °C  24 °C       18 °C  24 °C    18 °C  24 °C   18 °C   24 °C    18 °C   24 °C    18 °C  24 °C     18 °C  24 °C    18 °C   24 °C 
 Ecotype                         Col-0           Est-1                 Sha                  Ler-1                Bay-0               Bur-0               Tsu-1                Cvi-0 
Sample 
Figure 2e. Plant ages when maximal rate of root elongation occurred for different Arabidopsis thaliana 
ecotypes grown at 18 °C and 24 °C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=27), Est-1 (n=21), Bur-0 and Tsu-1 (n=14), Sha (n=4), Bay-0, Col-0, Ler-
1 (n=0)] 
18 °C Growth Cycle 2 [Cvi-0 (n=39), Tsu-1 (n=38), Col-0 (n=25), Ler-1 (n=24), Bay-0 (n=12), Est-1 
(n=10), Sha (n=8), Bur-0 (n=0)]  
18 °C Growth Cycle 3 [Tsu-1 (n=90), Ler-1 (n=89), Sha (n=88), Est-1 (n=86), Cvi-0 (n=78), Col-0 (n=75), 
Bay-0 and Bur-0 (n=74)] 
18 °C Growth Cycle 4 [Col-0 (n=37), Bay-0 (n=34), Bur-0 and Cvi-0 (n=31), Est-1, Ler-1, Tsu-1 (n=29), 
Sha (n=28)]  
24 °C Growth Cycle 1 [Bay-0 (n=54), Tsu-1 (n=53), Cvi-0 (n=48), Est-1 (n=44), Col-0 (n=42), Ler-1 
(n=41), Bur-0 (n=37), and Sha (n=34)]  
24 °C Growth Cycle 2 [Bay-0 (n=81), Col-0 (n=77), Est-1 (n=72), Bur-0 (n=66), Cvi-0 (n=64), Ler-1 
(n=60), Sha (n=59), Tsu-1 (n=57)] 
24 °C Growth Cycle 3 [Ler-1 (n=34), Bur-0 and Est-1 (n=33), Bay-0 and Sha (n=32), Col-0 (n=31), Tsu-1 
(n=27), Cvi-0 (n=21)]  
Error bars represent ± standard error.   
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Table 6. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for plant ages when maximal rate of root elongation occurred of Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing 
proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.2118 0.9980 - <.0001 - <.0001 - <.0001 - 0.7178 - 0.4278 - 1 -
2
4
 °
C
 
0.2118 - - 0.0143 - 0.0434 - 0.4066 - 0.9698 - 0.3225 - 1 - 0.0002
1
8
 °C
 
0.9980 - - 0.0002 <.0001 - <.0001 - <.0001 - 0.2898 - 0.0933 - 0.9928 -
2
4
 °
C
 
- 0.0143 0.0002 - - <.0001 - 0.9226 - 0.0002 - 0.9566 - 0.0177 - <.0001
1
8
 °C
 
<.0001 - <.0001 - - <.0001 <.0001 <.0001 - <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.0434 - <.0001 <.0001 - - <.0001 - 0.3655 - <.0001 - 0.0546 - 0.8769
1
8
 °C
 
<.0001 - <.0001 - <.0001 - - <.0001 1 - 0.0007 - 0.0004 - <.0001 -
2
4
 °
C
 
- 0.4066 - 0.9226 - <.0001 <.0001 - - 0.0337 - 1 - 0.4268 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - 1 - - <.0001 0.0017 - 0.0012 - <.0001 -
2
4
 °
C
 
- 0.9698 - 0.0002 - 0.3655 - 0.0337 <.0001 - - 0.0215 - 0.9759 - 0.0062
1
8
 °C
 
0.7178 - 0.2898 - <.0001 - 0.0007 - 0.0017 - - <.0001 1 - 0.7270 -
2
4
 °
C
 
- 0.3225 - 0.9566 - <.0001 - 1 - 0.0215 <.0001 - - 0.3426 - <.0001
1
8
 °C
 
0.4278 - 0.0933 - <.0001 - 0.0004 - 0.0012 - 1 - - <.0001 0.4131 -
2
4
 °
C
 
- 1 - 0.0177 - 0.0546 - 0.4268 - 0.9759 - 0.3426 <.0001 - - 0.0003
1
8
 °C
 
1 - 0.9928 - <.0001 - <.0001 - <.0001 - 0.7270 - 0.4131 - - 0.0402
2
4
 °
C
 
- 0.0002 - <.0001 - 0.8769 - <.0001 - 0.0062 - <.0001 - 0.0003 0.0402 -
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Growth Cycle         1 2 34  1 2 3    12 34   1 23     1 2 34   123    1 2 34   1 23     1 2 34  1 23    1 2 34   123     1 2 34   1 23    12 34    1 23 
 Temperature            18 °C  24 °C   18 °C  24 °C     18 °C  24 °C     18 °C  24 °C      18 °C  24 °C     18 °C   24 °C    18 °C  24 °C     18 °C   24 °C 
 Ecotype                    Col-0        Est-1                   Sha                 Ler-1                Bay-0                Bur-0               Tsu-1                 Cvi-0 
Sample  
Figure 2f. Rates of root elongation when maximal rate of root elongation occurred for different Arabidopsis 
thaliana ecotypes grown at 18 °C and 24 °C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=27), Est-1 (n=21), Bur-0 and Tsu-1 (n=14), Sha (n=4), Bay-0, Col-0, Ler-
1 (n=0)] 
18 °C Growth Cycle 2 [Cvi-0 (n=39), Tsu-1 (n=38), Col-0 (n=25), Ler-1 (n=24), Bay-0 (n=12), Est-1 
(n=10), Sha (n=8), Bur-0 (n=0)]  
18 °C Growth Cycle 3 [Tsu-1 (n=90), Ler-1 (n=89), Sha (n=88), Est-1 (n=86), Cvi-0 (n=78), Col-0 (n=75), 
Bay-0 and Bur-0 (n=74)] 
18 °C Growth Cycle 4 [Col-0 (n=37), Bay-0 (n=34), Bur-0 and Cvi-0 (n=31), Est-1, Ler-1, Tsu-1 (n=29), 
Sha (n=28)]  
24 °C Growth Cycle 1 [Bay-0 (n=54), Tsu-1 (n=53), Cvi-0 (n=48), Est-1 (n=44), Col-0 (n=42), Ler-1 
(n=41), Bur-0 (n=37), and Sha (n=34)]  
24 °C Growth Cycle 2 [Bay-0 (n=81), Col-0 (n=77), Est-1 (n=72), Bur-0 (n=66), Cvi-0 (n=64), Ler-1 
(n=60), Sha (n=59), Tsu-1 (n=57)] 
24 °C Growth Cycle 3 [Ler-1 (n=34), Bur-0 and Est-1 (n=33), Bay-0 and Sha (n=32), Col-0 (n=31), Tsu-1 
(n=27), Cvi-0 (n=21)]  
Error bars represent ± standard error.   
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Table 7. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rates of root elongation when maximal rate of root elongation occurred of Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance 
increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
Table 8. Estimated percentages of variance components results for root length traits when maximal root 
elongation occurred.   
Morphological Trait Genotype  Temperature  Genotype x Temperature  Plate  Error  
Root length 8.7 35.2 1.6 17.8 36.7 
Plant age  3.1 9.4 9.8 24.8 52.9 
Rate of root 
elongation  
9.7 41.2 0.2 13.5 35.4 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.9951 - <.0001 - 1 - 1 - 0.2357 - <.0001 - <.0001 -
2
4
 °
C
 
<.0001 - - 0.9879 - 0.0536 - 0.8736 - 0.9876 - 0.6920 - 0.9938 - <.0001
1
8
 °C
 
0.9951 - - <.0001 0.0008 - 0.9617 - 0.9758 - 0.0328 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9879 <.0001 - - 0.3708 - 0.9996 - 0.6317 - 0.1770 - 1 - <.0001
1
8
 °C
 
<.0001 - 0.0008 - - <.0001 <.0001 <.0001 - <.0001 - 0.1366 - <.0001 -
2
4
 °
C
 
- 0.0536 - 0.3708 <.0001 - - 0.7282 - 0.0023 - 0.0002 - 0.3530 - <.0001
1
8
 °C
 
1 - 0.9617 - <.0001 - - <.0001 1 - 0.3920 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.8736 - 0.9996 - 0.7282 <.0001 - - 0.3194 - 0.0587 - 0.9992 - <.0001
1
8
 °C
 
1 - 0.9758 - <.0001 - 1 - - <.0001 0.4227 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9876 - 0.6317 - 0.0023 - 0.3194 <.0001 - - 0.9882 - 0.7086 - <.0001
1
8
 °C
 
0.2357 - 0.0328 - <.0001 - 0.3920 - 0.4227 - - <.0001 <.0001 - <.0001 -
2
4
 °
C
 
- 0.6920 - 0.1770 - 0.0002 - 0.0587 - 0.9882 <.0001 - - 0.2311 - <.0001
1
8
 °C
 
<.0001 - <.0001 - 0.1366 - <.0001 - <.0001 - <.0001 - - <.0001 <.0001 -
2
4
 °
C
 
- 0.9938 - 1 - 0.3530 - 0.9992 - 0.7086 - 0.2311 <.0001 - - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <.0001
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 -
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Figure 3a. Rosette phenotypes of Arabidopsis thaliana ecotypes grown at 18 °C. Rosettes were imaged 
on the following DAIs: 32 DAI (Bay-0, Col-0), 39 DAI (Ler-1), 42 DAI (Bur-0, Sha, Tsu-1) and 46 DAI 
(Cvi-0, Est-1).    
 
Figure 3b. Rosette phenotypes of Arabidopsis thaliana ecotypes grown at 24 °C. Rosettes were imaged 
on the following DAIs: 21 DAI (Bay-0), 25 DAI (Col-0, Est-1), 28 DAI (Ler-1, Sha), 33 DAI (Tsu-1) 
and 42 DAI (Bur-0, Cvi-0).    
59 
 
 
Growth Cycle       1 2 34   1 23      12 34   1 23     1 2 34   12 3    12 34    123      1 2 34   1 2 3   1 2 34   1 23   1 234    1 23      1 2 34  1 2 3 
Temperature        18 °C  24 °C       18 °C  24 °C      18 °C   24 °C  18 °C   24 °C     18 °C   24 °C     18 °C   24 °C    18 °C   24 °C     18 °C   24 °C 
Ecotype                 Col-0       Est-1             Sha                 Ler-1                  Bay-0                 Bur-0                Tsu-1                  Cvi-0 
Sample 
Figure 3c. Rosette area growth rate of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C 
(ND: Rosette areas were not determined):    
18 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=8), Sha (n=7)] 
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)]  
18 °C Growth Cycle 3 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Sha, Tsu-1 (n=8), Ler-1 (n=7)] 
18 °C Growth Cycle 4 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=5), Sha (n=3)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=12)]  
24 °C Growth Cycle 2 [Bur-0, Cvi-0, Tsu-1 (n=12), Ler-1 (n=11), Est-1 and Sha (n=7), Bay-0 (n=0)] 
24 °C Growth Cycle 3 [Bur-0 (n=5), Cvi-0 and Tsu-1 (n=3), Ler-1 and Sha (n=2), Bay-0 and Col-0 (n=0)]  
Error bars represent ± standard error.   
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Table 9. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rosette area growth rates of Arabidopsis thaliana ecotypes grown at 18 °C and 24 °C.  P-values 
are grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 
0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.5241 0.8166 - 0.0048 - 0.6885 - 0.0011 - 0.2966 - <.0001 - 1 -
2
4
 °
C
 
0.5241 - - 0.9991 - 0.0022 - 0.823 - 0.5471 - <.0001 - <.0001 - 0.0374
1
8
 °C
 
0.8166 - - 0.0551 0.2726 - 0.0368 - 0.1298 - 0.0048 - <.0001 - 0.7903 -
2
4
 °
C
 
- 0.9991 0.0551 - - 0.0003 - 0.4531 - 0.2572 - <.0001 - <.0001 - 0.0060
1
8
 °C
 
0.0048 - 0.2726 - - 0.0642 <.0001 1 - <.0001 - <.0001 - 0.0040 -
2
4
 °
C
 
- 0.0022 - 0.0003 0.0642 - - 0.1228 - 0.7766 - <.0001 - <.0001 - 0.9419
1
8
 °C
 
0.6885 - 0.0368 - <.0001 - - 0.0043 <.0001 - 0.999 - <.0001 - 0.7193 -
2
4
 °
C
 
- 0.823 - 0.4531 - 0.1228 0.0043 - - 0.9961 - <.0001 - <.0001 - 0.6655
1
8
 °C
 
0.0011 - 0.1298 - 1 - <.0001 - - 0.2606 <.0001 - <.0001 - 0.0009 -
2
4
 °
C
 
- 0.5471 - 0.2572 - 0.7766 - 0.9961 0.2606 - - <.0001 - <.0001 - 0.9981
1
8
 °C
 
0.2966 - 0.0048 - <.0001 - 0.999 - <.0001 - - <.0001 0.0002 - 0.3238 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - 0.5193 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0002 - - <.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.5193 <.0001 - - <.0001
1
8
 °C
 
1 - 0.7903 - 0.0040 - 0.7193 - 0.0009 - 0.3238 - <.0001 - - 0.0003
2
4
 °
C
 
- 0.0374 - 0.0060 - 0.9419 - 0.6655 - 0.9981 - <.0001 - <.0001 0.0003 -
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 Temperature                        18 °C  24 °C     18 °C  24 °C   18 °C  24 °C  18 °C  24 °C    18 °C  24 °C   18 °C  24 °C  18 °C  24 °C     18 °C  24 °C 
 Ecotype                                     Col-0               Est-1               Sha                Ler-1               Bay-0              Bur-0            Tsu-1              Cvi-0 
                                   Sample  
Figure 3d. Rosette areas when maximal rate of rosette growth occurred for different Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=8), Sha (n=7)] 
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)]  
18 °C Growth Cycle 3 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)] 
18 °C Growth Cycle 4 [Bay-0, Col-0, Est-1, Ler-1, Tsu-1 (n=5), Bur-0, Cvi-0 (n=4) Sha (n=3)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=12)]  
24 °C Growth Cycle 2 [Bur-0, Col-0, Tsu-1 (n=12), Ler-1 (n=10), Cvi-0 (n=8), Est-1 and Sha (n=7), Bay-0 
(n=0)] 
24 °C Growth Cycle 3 [Bur-0 (n=5), Tsu-1 (n=3), Cvi-0, Est-1, Ler-1 (n=2), Bay-0, Col-0, Sha (n=0)]  
Error bars represent ± standard error.   
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Table 10. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rosette areas when maximal rate of rosette growth occurred of Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing 
proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.8301 - 0.4023 - 0.9865 - 0.0003 - 0.0218 - <.0001 - 1 -
2
4
 °
C
 
<.0001 - - 0.9405 - 0.9791 - 1 - 0.9995 - <.0001 - <.0001 - 0.3520
1
8
 °C
 
0.8301 - - 0.001 0.9966 - 0.9992 - 0.057 - <.0001 - <.0001 - 0.9470 -
2
4
 °
C
 
- 0.9405 0.001 - - 0.4633 - 0.9166 - 0.8155 - <.0001 - <.0001 - 0.9746
1
8
 °C
 
0.4023 - 0.9966 - - <.0001 0.9133 0.3439 - <.0001 - <.0001 - 0.6114 -
2
4
 °
C
 
- 0.9791 - 0.4633 <.0001 - - 0.9873 - 1 - <.0001 - <.0001 - 0.0567
1
8
 °C
 
0.9865 - 0.9992 - 0.9133 - - <.0001 0.0100 - 0.0009 - <.0001 - 0.9991 -
2
4
 °
C
 
- 1 - 0.9166 - 0.9873 <.0001 - - 0.9998 - <.0001 - <.0001 - 0.3051
1
8
 °C
 
0.0003 - 0.057 - 0.3439 - 0.0100 - - 0.0071 <.0001 - <.0001 - 0.0013 -
2
4
 °
C
 
- 0.9995 - 0.8155 - 1 - 0.9998 0.0071 - - <.0001 - <.0001 - 0.2777
1
8
 °C
 
0.0218 - <.0001 - <.0001 - 0.0009 - <.0001 - - <.0001 0.0319 - 0.0090 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0319 - - 0.0106 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.0106 - - <.0001
1
8
 °C
 
1 - 0.9470 - 0.6114 - 0.9991 - 0.0013 - 0.0090 - <.0001 - - 0.0202
2
4
 °
C
 
- 0.3520 - 0.9746 - 0.0567 - 0.3051 - 0.2777 - <.0001 - <.0001 0.0202 -
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 Growth Cycle            1 2 34   1 2 3    12 34   123    12 34   1 2 3    1 2 34  1 23     12 34   1 2 3     12 34   123    12 34    123     12 34   1 23 
 Temperature             18 °C  24 °C      18 °C  24 °C    18 °C  24 °C    18 °C  24 °C     18 °C  24 °C     18 °C  24 °C    18 °C  24 °C     18 °C   24 °C 
 Ecotype                          Col-0           Est-1                Sha                 Ler-1                  Bay-0              Bur-0                  Tsu-1               Cvi-0 
Sample 
Figure 3e. Plant ages when maximal rate of rosette growth occurred for different Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=8), Sha (n=7)] 
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)]  
18 °C Growth Cycle 3 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)] 
18 °C Growth Cycle 4 [Bay-0, Col-0, Est-1, Ler-1, Tsu-1 (n=5), Bur-0, Cvi-0 (n=4) Sha (n=3)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=12)]  
24 °C Growth Cycle 2 [Bur-0, Col-0, Tsu-1 (n=12), Ler-1 (n=10), Cvi-0 (n=8), Est-1 and Sha (n=7), Bay-0 
(n=0)] 
24 °C Growth Cycle 3 [Bur-0 (n=5), Tsu-1 (n=3), Cvi-0, Est-1, Ler-1 (n=2), Bay-0, Col-0, Sha (n=0)]  
Error bars represent ± standard error. 
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Table 11. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-
Kramer HSD) for plant ages when maximal rate of rosette growth occurred of Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance 
increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.8989 - 0.0183 - 0.9998 - <.0001 - 0.0069 - 0.0942 - 0.6429 -
2
4
 °
C
 
<.0001 - - 1 - 1 - 0.9648 - 1 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.8989 - - <.0001 0.0002 - 0.9897 - <.0001 - <.0001 - 0.0014 - 0.051 -
2
4
 °
C
 
- 1 <.0001 - - 1 - 0.9709 - 1 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.0183 - 0.0002 - - <.0001 0.0042 <.0001 - 1 - 0.9982 - 0.7222 -
2
4
 °
C
 
- 1 - 1 <.0001 - - 0.9922 - 1 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.9998 - 0.9897 - 0.0042 - - <.0001 <.0001 - 0.0013 - 0.0269 - 0.3506 -
2
4
 °
C
 
- 0.9648 - 0.9709 - 0.9922 <.0001 - - 0.9889 - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - - 0.0059 <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 1 - 1 - 1 - 0.9889 0.0059 - - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.0069 - <.0001 - 1 - 0.0013 - <.0001 - - 0.0003 0.9873 - 0.5528 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.0003 - - <.0001 - 0.7979
1
8
 °C
 
0.0942 - 0.0014 - 0.9982 - 0.0269 - <.0001 - 0.9873 - - <.0001 0.9689 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - <.0001
1
8
 °C
 
0.6429 - 0.051 - 0.7222 - 0.3506 - <.0001 - 0.5528 - 0.9689 - - 0.3601
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.7979 - <.0001 0.3601 -
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 Growth Cycle              1 2 34   12 3    12 34   123    12 34    12 3    1 234    123     1 234  1 2 3     12 34   123    12 34    123     12 34    12 3 
 Temperature               18 °C    24 °C   18 °C  24 °C   18 °C  24 °C     18 °C   24 °C   18 °C   24 °C     18 °C  24 °C   18 °C   24 °C    18 °C    24 °C 
 Ecotype                           Col-0               Est-1                Sha                   Ler-1               Bay-0                Bur-0              Tsu-1                 Cvi-0 
                                     Sample    
Figure 3f. Rates of rosette area growth when maximal rate of rosette growth occurred for different 
Arabidopsis thaliana ecotypes grown at 18 °C and 24°C (ND: Trait measurements were not determined):   
18 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=8), Sha (n=7)] 
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)]  
18 °C Growth Cycle 3 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=8)] 
18 °C Growth Cycle 4 [Bay-0, Col-0, Est-1, Ler-1, Tsu-1 (n=5), Bur-0, Cvi-0 (n=4) Sha (n=3)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=12)]  
24 °C Growth Cycle 2 [Bur-0, Col-0, Tsu-1 (n=12), Ler-1 (n=10), Cvi-0 (n=8), Est-1 and Sha (n=7), Bay-0 
(n=0)] 
24 °C Growth Cycle 3 [Bur-0 (n=5), Tsu-1 (n=3), Cvi-0, Est-1, Ler-1 (n=2), Bay-0, Col-0, Sha (n=0)]  
Error bars represent ± standard error.   
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Table 12. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rates of rosette area growth when maximal rate of rosette growth occurred of Arabidopsis 
thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance 
increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 13. Estimated percentages of variance components results for rosette area traits when maximal rate 
of rosette growth occurred.   
Morphological Trait Genotype  Temperature  Genotype x Temperature  Error  
Rosette area 28.1 -4.9 25.5 51.3 
Plant age  5.9 38.5 15.6 40 
Rate of rosette area growth 22.8 -2.1 31.4 47.9 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.6915 - 0.4506 - 0.9999 - 0.0002 - 0.9175 - <.0001 - 0.7443 -
2
4
 °
C
 
<.0001 - - 0.9984 - 0.7945 - 1 - 0.9983 - <.0001 - <.0001 - 0.0524
1
8
 °C
 
0.6915 - - 0.0577 0.9999 - 0.9047 - 0.0883 - 0.0729 - <.0001 - 0.0255 -
2
4
 °
C
 
- 0.9984 0.0577 - - 0.4372 - 0.9992 - 0.9462 - <.0001 - <.0001 - 0.2812
1
8
 °C
 
0.4506 - 0.9999 - - <.0001 0.7192 0.2627 - 0.0292 - <.0001 - 0.0093 -
2
4
 °
C
 
- 0.7945 - 0.4372 <.0001 - - 0.7558 - 0.9979 - <.0001 - <.0001 - 0.0006
1
8
 °C
 
0.9999 - 0.9047 - 0.7192 - - <.0001 0.0013 - 0.7175 - <.0001 - 0.4726 -
2
4
 °
C
 
- 1 - 0.9992 - 0.7558 <.0001 - - 0.9970 - <.0001 - <.0001 - 0.0635
1
8
 °C
 
0.0002 - 0.0883 - 0.2627 - 0.0013 - - 0.2764 <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9983 - 0.9462 - 0.9979 - 0.9970 0.2764 - - <.0001 - <.0001 - 0.0412
1
8
 °C
 
0.9175 - 0.0729 - 0.0292 - 0.7175 - <.0001 - - <.0001 0.0021 - 1 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - 0.1390 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0021 - - <.0001 0.0079 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.1390 <.0001 - - <.0001
1
8
 °C
 
0.7443 - 0.0255 - 0.0093 - 0.4726 - <.0001 - 1 - 0.0079 - - 0.3130
2
4
 °
C
 
- 0.0524 - 0.2812 - 0.0006 - 0.0635 - 0.0412 - <.0001 - <.0001 0.3130 -
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 Growth Cycle             12 34   1 2 3     12 34  1 23     1 2 34  1 23    1 234   1 23     12 34   123      12 34   123     12 34   123     12 34   1 23 
 Temperature              18 °C   24 °C    18 °C  24 °C     18 °C  24 °C   18 °C  24 °C     18 °C   24 °C     18 °C  24 °C   18 °C  24 °C     18 °C  24 °C 
 Ecotype                         Col-0           Est-1                 Sha                 Ler-1                Bay-0                Bur-0               Tsu-1                Cvi-0 
Sample 
Figure 4a. Rate of rosette leaf appearance to bolting of different Arabidopsis thaliana ecotypes grown at 18 
°C and 24°C (ND: Trait measurement not determined):   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=6), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.   
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Table 14. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rate of rosette leaf appearance to bolting of Arabidopsis thaliana ecotypes grown at 18 °C and 
24°C.  P-values are grouped into 4 ranges with statistical significance increasing proportionally with color 
intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.5383 - 0.0387 - 0.9351 - 0.5039 - 0.0002 - <.0001 - 0.0643 -
2
4
 °
C
 
<.0001 - - 0.9996 - 0.0817 - 0.8546 - 0.2983 - <.0001 - <.0001 - 0.8000
1
8
 °C
 
0.5383 - - <.0001 0.0002 - 0.0775 - 0.0059 - 0.1240 - <.0001 - 0.0002 -
2
4
 °
C
 
- 0.9996 <.0001 - - 0.2700 - 0.9891 - 0.4529 - <.0001 - <.0001 - 0.9706
1
8
 °C
 
0.0387 - 0.0002 - - 0.0091 0.5111 0.8282 - <.0001 - <.0001 - 0.9999 -
2
4
 °
C
 
- 0.0817 - 0.2700 0.0091 - - 0.7614 - 0.9940 - <.0001 - <.0001 - 0.9211
1
8
 °C
 
0.9351 - 0.0775 - 0.5111 - - 0.0006 0.9980 - <.0001 - <.0001 - 0.6927 -
2
4
 °
C
 
- 0.8546 - 0.9891 - 0.7614 0.0006 - - 0.7275 - <.0001 - <.0001 - 1
1
8
 °C
 
0.5039 - 0.0059 - 0.8282 - 0.9980 - - 0.0024 <.0001 - <.0001 - 0.9466 -
2
4
 °
C
 
- 0.2983 - 0.4529 - 0.9940 - 0.7275 0.0024 - - <.0001 - <.0001 - 0.8214
1
8
 °C
 
0.0002 - 0.124 - <.0001 - <.0001 - <.0001 - - 0.2403 0.0354 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.2403 - - 0.5203 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0354 - - 0.0018 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.5203 0.0018 - - <.0001
1
8
 °C
 
0.0643 - 0.0002 - 0.9999 - 0.6927 - 0.9466 - <.0001 - <.0001 - - 0.0855
2
4
 °
C
 
- 0.8000 - 0.9706 - 0.9211 - 1 - 0.8214 - <.0001 - <.0001 0.0855 -
C
o
l-
0
Es
t-
1
Ler-1 Bay-0
Sh
a
Col-0 Est-1 Sha
Le
r-
1
B
ay
-0
B
u
r-
0
Ts
u
-1
C
vi
-0
Bur-0 Tsu-1 Cvi-0
69 
 
 
 Growth Cycle             1 234   1 23     12 34   123      12 34   123     1 234   123     1 234    123     1 234   123     12 34   123      1 234    123 
 Temperature              18 °C   24 °C    18 °C  24 °C    18 °C  24 °C      18 °C  24 °C   18 °C 24 °C     18 °C  24 °C     18 °C  24 °C     18 °C  24 °C 
 Ecotype                         Col-0           Est-1                Sha                  Ler-1                Bay-0                Bur-0             Tsu-1                 Cvi-0 
Sample 
Figure 4b. Number of rosette leaves at bolting per plant of different Arabidopsis thaliana ecotypes grown 
at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=6), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)]  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(n=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.   
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Table 15. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for number of rosette leaves at bolting per plant of Arabidopsis thaliana ecotypes grown at 18 °C 
and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing proportionally with 
color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 16. Estimated percentages of variance components results for number of rosette leaves at bolting per 
plant.   
Morphological Trait Genotype  Temperature  Genotype x Temperature  Error  
Number of rosette 
leaves at bolting per 
plant 
55.5 26.8 4.9 12.9 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <0.0001 0.0163 - 0.1436 - 0.8103 - 0.0057 - <.0001 - <.0001 - 0.6874 -
2
4
 °
C
 
<0.0001 - - 1 - 0.1161 - 0.9861 - 0.9933 - <.0001 - <.0001 - 0.8889
1
8
 °C
 
0.0163 - - <0.0001 <.0001 - 0.0002 - <.0001 - <.0001 - <.0001 - 0.0001 -
2
4
 °
C
 
- 1 <0.0001 - - 0.0951 - 0.9667 - 0.9879 - <.0001 - <.0001 - 0.9525
1
8
 °C
 
0.1436 - <.0001 - - <0.0001 0.9239 0.9994 - <.0001 - <.0001 - 0.9722 -
2
4
 °
C
 
- 0.1161 - 0.0951 <0.0001 - - 0.5625 - 0.9987 - <.0001 - <.0001 - 0.0090
1
8
 °C
 
0.8103 - 0.0002 - 0.9239 - - <0.0001 0.4831 - <.0001 - <.0001 - 1 -
2
4
 °
C
 
- 0.9861 - 0.9667 - 0.5625 <0.0001 - - 1 - <.0001 - <.0001 - 0.4447
1
8
 °C
 
0.0057 - <.0001 - 0.9994 - 0.4831 - - 0.0205 <.0001 - <.0001 - 0.6569 -
2
4
 °
C
 
- 0.9933 - 0.9879 - 0.9987 - 1 0.0205 - - <.0001 - <.0001 - 0.8419
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - 0.0438 1 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.0438 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 1 - - <0.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - <.0001
1
8
 °C
 
0.6874 - 0.0001 - 0.9722 - 1 - 0.6569 - <.0001 - <.0001 - - 0.0374
2
4
 °
C
 
- 0.8889 - 0.9525 - 0.0090 - 0.4447 - 0.8419 - <.0001 - <.0001 0.0374 -
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Growth Cycle     1 2 34   1 2 3    1 2 34   1 23    1 2 34   1 23     1 2 34   1 23    1 2 34   1 23    1 2 34   1 23      1 2 34   1 23    1 2 34   1 2 3 
Temperature     18 °C    24 °C    18 °C   24 °C    18 °C   24 °C      18 °C   24 °C   18 °C   24 °C     18 °C   24 °C      18 °C   24 °C    18 °C   24 °C 
Ecotype               Col-0  Est-1         Sha                     Ler-1               Bay-0                Bur-0                 Tsu-1                  Cvi-0 
Sample 
Figure 5a. Plant ages at bolting of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=7), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(n=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.   
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Table 17. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for plant ages at bolting of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are 
grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 
0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 18. Estimated percentages of variance components results for plant age at bolting.   
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Plant age at bolting  35.5 51.4 7 6.2 
 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <0.0001 <.0001 - 0.9777 - 1 - <.0001 - <.0001 - <.0001 - 0.0024 -
2
4
 °
C
 
<0.0001 - - 0.9871 - 0.8648 - 0.4827 - 0.9998 - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - - <0.0001 0.0095 - <.0001 - <.0001 - <.0001 - <.0001 - 0.9633 -
2
4
 °
C
 
- 0.9871 <0.0001 - - 0.415 - 0.9603 - 0.9898 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.9777 - 0.0095 - - <0.0001 0.931 <.0001 - <.0001 - <.0001 - 0.1872 -
2
4
 °
C
 
- 0.8648 - 0.415 <0.0001 - - 0.0488 - 1 - <.0001 - <.0001 - <.0001
1
8
 °C
 
1 - <.0001 - 0.931 - - <0.0001 <.0001 - <.0001 - <.0001 - 0.0021 -
2
4
 °
C
 
- 0.4827 - 0.9603 - 0.0488 <0.0001 - - 0.8703 - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - - 0.0024 <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9998 - 0.9898 - 1 - 0.8703 0.0024 - - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <0.0001 <.0001 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <0.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - 0.0255
1
8
 °C
 
0.0024 - 0.9633 - 0.1872 - 0.0021 - <.0001 - <.0001 - <.0001 - - 0.004
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0255 0.004 -
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Figure 6a. Inflorescence phenotypes of Arabidopsis thaliana ecotypes grown at 18 °C.  Inflorescences 
were imaged on the following DAIs: 39 DAI (Bay-0), 42 DAI (Ler-1), 46 DAI (Col-0, Cvi-0, Est-1, 
Sha), 59 DAI (Tsu-1) and 71 DAI (Bur-0).    
 
Figure 6b. Inflorescence phenotypes of Arabidopsis thaliana ecotypes grown at 24 °C.  Inflorescences 
were imaged on the following DAIs: 25 DAI (Bay-0), 28 DAI (Col-0), 31 DAI (Est-1, Ler-1, Sha), 36 
DAI (Cvi-0), 42 DAI (Tsu-1) and 58 DAI (Bur-0).    
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Growth Cycle   1 2 34  1 2 3     1 2 34   1 23     1 2 34   1 23    1 2 34   1 23      1 2 34   1 23    1 2 34   1 23     1 2 34   1 23     1 2 34   1 2 3 
Temperature    18 °C   24 °C     18 °C   24 °C    18 °C   24 °C      18 °C   24 °C      18 °C   24 °C  18 °C   24 °C      18 °C   24 °C     18 °C   24 °C 
Ecotype             Col-0  Est-1          Sha                 Ler-1                  Bay-0                Bur-0                 Tsu-1                 Cvi-0 
Sample 
Figure 6c. Rate of inflorescence growth of different Arabidopsis thaliana ecotypes grown at 18 °C and 
24°C:   
18 °C Growth Cycle 1 [Bay-0, Col-0, Cvi-0, Ler-1 (n=8), Bur-0, Est-1, Sha, Tsu-1 (n=7)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0 (n=8), Est-1, Ler-1, Tsu-1 (n=7), Sha (n=6)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0, Cvi-0, Ler-1 (n=7), Sha and Tsu-1 (n=6), Bay-0 and Est-1 
(n=5)]  
18 °C Growth Cycle 4 [Bay-0 and Ler-1 (n=5), Cvi-0, Est-1, Tsu-1 (n=4), Bur-0, Col-0, Sha (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 and Ler-1 (n=11), Tsu-1 (n=10), Sha (n=9), Bay-0, Bur-0, Col-0, Est-1 
(n=8)]  
24 °C Growth Cycle 2 [Bur-0, Est-1, Ler-1, Tsu-1 (n=10), Cvi-0 (n=9), Bay-0, Col-0, Sha (n=8)] 
24 °C Growth Cycle 3 [Cvi-0 and Ler-1 (n=5), Bay-0 and Col-0 (n=4), Bur-0, Sha, Tsu-1 (n=3), Est-1 
(n=2)]  
Error bars represent ± standard error.   
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Table 19. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rate of inflorescence growth of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-
values are grouped into 4 ranges with statistical significance increasing proportionally with color intensity: 
p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.8562 - <.0001 - <.0001 - 0.0003 - 0.0196 - 0.7854 - <.0001 -
2
4
 °
C
 
<.0001 - - 0.3957 - 0.0381 - <.0001 - 0.0181 - 0.0738 - <.0001 - 0.9518
1
8
 °C
 
0.8562 - - 0.0073 <.0001 - <.0001 - <.0001 - 0.0002 - 0.091 - <.0001 -
2
4
 °
C
 
- 0.3957 0.0073 - - <.0001 - <.0001 - <.0001 - 0.9947 - <.0001 - 0.0204
1
8
 °C
 
<.0001 - <.0001 - - <.0001 0.1372 0.9921 - 0.5805 - 0.0110 - 0.5458 -
2
4
 °
C
 
- 0.0381 - <.0001 <.0001 - - 0.7662 - 1 - <.0001 - <.0001 - 0.3469
1
8
 °C
 
<.0001 - <.0001 - 0.1372 - - 0.0004 0.0079 - 0.0001 - <.0001 - 0.9927 -
2
4
 °
C
 
- <.0001 - <.0001 - 0.7662 0.0004 - - 0.8937 - <.0001 - <.0001 - 0.0020
1
8
 °C
 
0.0003 - <.0001 - 0.9921 - 0.0079 - - <.0001 0.9569 - 0.0842 - 0.0875 -
2
4
 °
C
 
- 0.0181 - <.0001 - 1 - 0.8937 <.0001 - - <.0001 - <.0001 - 0.213
1
8
 °C
 
0.0196 - 0.0002 - 0.5805 - 0.0001 - 0.9569 - - 0.3167 0.6413 - 0.0029 -
2
4
 °
C
 
- 0.0738 - 0.9947 - <.0001 - <.0001 - <.0001 0.3167 - - <.0001 - 0.0010
1
8
 °C
 
0.7854 - 0.091 - 0.0110 - <.0001 - 0.0842 - 0.6413 - - 0.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.0001 - - <.0001
1
8
 °C
 
<.0001 - <.0001 - 0.5458 - 0.9927 - 0.0875 - 0.0029 - <.0001 - - 0.6071
2
4
 °
C
 
- 0.9518 - 0.0204 - 0.3469 - 0.002 - 0.213 - 0.0010 - <.0001 0.6071 -
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Growth Cycle             1 2 34  1 2 3    1 234   1 23     1 2 34   123     1 2 34  1 23    1 2 34   1 23    12 34   1 23    12 34   123      1 2 34  1 23 
Temperature              18 °C   24 °C   18 °C   24 °C     18 °C 24 °C      18 °C  24 °C    18 °C    24 °C   18 °C   24 °C   18 °C  24 °C      18 °C 24 °C 
Ecotype                        Col-0           Est-1                Sha                    Ler-1               Bay-0               Bur-0                Tsu-1                Cvi-0 
              Sample 
Figure 9d. Inflorescence lengths at maximal rate of inflorescence growth of different Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0, Col-0, Cvi-0, Ler-1 (n=8), Bur-0, Est-1, Sha, Tsu-1 (n=7)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0 (n=8), Est-1, Ler-1, Tsu-1 (n=7), Sha (n=6)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0, Cvi-0, Ler-1 (n=7), Sha and Tsu-1 (n=6), Bay-0 and Est-1 
(n=5)]  
18 °C Growth Cycle 4 [Bay-0 and Ler-1 (n=5), Cvi-0, Est-1, Tsu-1 (n=4), Bur-0, Col-0, Sha (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 and Ler-1 (n=11), Tsu-1 (n=10), Sha (n=9), Bay-0, Bur-0, Col-0, Est-1 
(n=8)]  
24 °C Growth Cycle 2 [Bur-0, Est-1, Ler-1, Tsu-1 (n=10), Cvi-0 (n=9), Bay-0, Col-0, Sha (n=8)] 
24 °C Growth Cycle 3 [Cvi-0 and Ler-1 (n=5), Bay-0 and Col-0 (n=4), Bur-0, Sha, Tsu-1 (n=3), Est-1 
(n=2)]  
Error bars represent ± standard error.   
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Table 20. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for inflorescence lengths at maximal rate of inflorescence growth of Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing 
proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.6026 <.0001 - 0.9622 - 0.0044 - 0.6965 - <.0001 - <.0001 - 0.9864 -
2
4
 °
C
 
0.6026 - - 0.1166 - 0.3614 - 0.0003 - 0.9725 - 0.0001 - 0.1878 - 0.9835
1
8
 °C
 
<.0001 - - 0.0399 0.0096 - <.0001 - 0.0335 - 1 - 1 - <.0001 -
2
4
 °
C
 
- 0.1166 0.0399 - - <.0001 - <.0001 - 0.6637 - 0.5381 - <.0001 - 0.0046
1
8
 °C
 
0.9622 - 0.0096 - - 0.0015 0.0001 0.9994 - 0.0078 - 0.0123 - 0.5414 -
2
4
 °
C
 
- 0.3614 - <.0001 0.0015 - - 0.3448 - 0.0342 - <.0001 - 1 - 0.8613
1
8
 °C
 
0.0044 - <.0001 - 0.0001 - - 0.1313 <.0001 - <.0001 - <.0001 - 0.0735 -
2
4
 °
C
 
- 0.0003 - <.0001 - 0.3448 0.1313 - - <.0001 - <.0001 - 0.4708 - 0.0042
1
8
 °C
 
0.6965 - 0.0335 - 0.9994 - <.0001 - - 0.1854 0.0282 - 0.0426 - 0.1733 -
2
4
 °
C
 
- 0.9725 - 0.6637 - 0.0342 - <.0001 0.1854 - - 0.0075 - 1 - 0.4940
1
8
 °C
 
<.0001 - 1 - 0.0078 - <.0001 - 0.0282 - - 0.3677 1 - <.0001 -
2
4
 °
C
 
- 0.0001 - 0.5381 - <.0001 - <.0001 - 0.0075 0.3677 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - 1 - 0.0123 - <.0001 - 0.0426 - 1 - - <.0001 <.0001 -
2
4
 °
C
 
- 0.1878 - <.0001 - 1 - 0.4708 - 1 - <.0001 <.0001 - - 0.6706
1
8
 °C
 
0.9864 - <.0001 - 0.5414 - 0.0735 - 0.1733 - <.0001 - <.0001 - - 0.5749
2
4
 °
C
 
- 0.9835 - 0.0046 - 0.8613 - 0.0042 - 0.4940 - <.0001 - 0.6706 0.5749 -
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Growth Cycle              1 234  1 2 3    1 234   1 23     1 234   1 23     1 234  1 23     1 2 34  1 23    12 34   1 23     12 34   1 23     12 34   1 23 
Temperature              18 °C   24 °C   18 °C   24 °C     18 °C  24 °C    18 °C  24 °C     18 °C   24 °C   18 °C   24 °C    18 °C   24 °C    18 °C   24 °C 
Ecotype                        Col-0           Est-1                 Sha                 Ler-1                Bay-0                Bur-0               Tsu-1                 Cvi-0 
              Sample 
Figure 6e. Plant ages at maximal rate of inflorescence growth of different Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0, Col-0, Cvi-0, Ler-1 (n=8), Bur-0, Est-1, Sha, Tsu-1 (n=7)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0 (n=8), Est-1, Ler-1, Tsu-1 (n=7), Sha (n=6)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0, Cvi-0, Ler-1 (n=7), Sha and Tsu-1 (n=6), Bay-0 and Est-1 
(n=5)]  
18 °C Growth Cyclce 4 [Bay-0 and Ler-1 (n=5), Cvi-0, Est-1, Tsu-1 (n=4), Bur-0, Col-0, Sha (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 and Ler-1 (n=11), Tsu-1 (n=10), Sha (n=9), Bay-0, Bur-0, Col-0, Est-1 
(n=8)]  
24 °C Growth Cycle 2 [Bur-0, Est-1, Ler-1, Tsu-1 (n=10), Cvi-0 (n=9), Bay-0, Col-0, Sha (n=8)] 
24 °C Growth Cycle 3 [Cvi-0 and Ler-1 (n=5), Bay-0 and Col-0 (n=4), Bur-0, Sha, Tsu-1 (n=3), Est-1 
(n=2)]  
Error bars represent ± standard error.   
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Table 21. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for plant ages at maximal rate of inflorescence growth of Arabidopsis thaliana ecotypes grown at 18 
°C and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing proportionally with 
color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 0.0001 - <.0001 - 1 - 0.0053 - <.0001 - <.0001 - 0.2583 -
2
4
 °
C
 
<.0001 - - 1 - 1 - 1 - 0.9957 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.0001 - - <.0001 0.0080 - <.0001 - <.0001 - <.0001 - <.0001 - 0.2401 -
2
4
 °
C
 
- 1 <.0001 - - 1 - 0.9999 - 0.9971 - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - 0.0080 - - <.0001 <.0001 <.0001 - <.0001 - 0.0090 - <.0001 -
2
4
 °
C
 
- 1 - 1 <.0001 - - 1 - 0.9651 - <.0001 - <.0001 - <.0001
1
8
 °C
 
1 - <.0001 - <.0001 - - <.0001 0.0181 - <.0001 - <.0001 - 0.1158 -
2
4
 °
C
 
- 1 - 0.9999 - 1 <.0001 - - 0.9481 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.0053 - <.0001 - <.0001 - 0.0181 - - <.0001 <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9957 - 0.9971 - 0.9651 - 0.9481 <.0001 - - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <.0001 <.0001 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - 0.0090 - <.0001 - <.0001 - <.0001 - - <.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - <.0001
1
8
 °C
 
0.2583 - 0.2401 - <.0001 - 0.1158 - <.0001 - <.0001 - <.0001 - - 0.0234
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0005 0.0234 -
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Ecotype                             Col-0              Est-1                  Sha                 Ler-1              Bay-0               Bur-0               Tsu-1               Cvi-0 
              Sample 
Figure 6f. Rates of inflorescence growth at maximal rate of inflorescence growth of different Arabidopsis 
thaliana ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0, Col-0, Cvi-0, Ler-1 (n=8), Bur-0, Est-1, Sha, Tsu-1 (n=7)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0 (n=8), Est-1, Ler-1, Tsu-1 (n=7), Sha (n=6)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0, Cvi-0, Ler-1 (n=7), Sha and Tsu-1 (n=6), Bay-0 and Est-1 
(n=5)]  
18 °C Growth Cycle 4 [Bay-0 and Ler-1 (n=5), Cvi-0, Est-1, Tsu-1 (n=4), Bur-0, Col-0, Sha (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 and Ler-1 (n=11), Tsu-1 (n=10), Sha (n=9), Bay-0, Bur-0, Col-0, Est-1 
(n=8)]  
24 °C Growth Cycle 2 [Bur-0, Est-1, Ler-1, Tsu-1 (n=10), Cvi-0 (n=9), Bay-0, Col-0, Sha (n=8)] 
24 °C Growth Cycle 3 [Cvi-0 and Ler-1 (n=5), Bay-0 and Col-0 (n=4), Bur-0, Sha, Tsu-1 (n=3), Est-1 
(n=2)]  
Error bars represent ± standard error.   
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Table 22. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rates of inflorescence growth at maximal rate of inflorescence growth of Arabidopsis thaliana 
ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with statistical significance 
increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 23. Estimated percentages of variance components results for inflorescence length traits at maximal 
rate of inflorescence growth.  
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Inflorescence length 31.6 9.3 11.4 47.7 
Plant age  29.1 53.8 9.1 8.1 
Rate of inflorescence 
growth 
47.9 10.9 12.3 29 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0033 <.0001 - <.0001 - <.0001 - 0.0003 - <.0001 - 0.3277 - <.0001 -
2
4
 °
C
 
0.0033 - - <.0001 - <.0001 - <.0001 - 0.0002 - <.0001 - 0.0014 - <.0001
1
8
 °C
 
<.0001 - - 0.0050 <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- <.0001 0.0050 - - <.0001 - <.0001 - <.0001 - <.0001 - 0.5566 - <.0001
1
8
 °C
 
<.0001 - <.0001 - - 0.0007 0.9966 <.0001 - 0.0195 - <.0001 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 0.0007 - - 1 - 0.9999 - 1 - <.0001 - 1
1
8
 °C
 
<.0001 - <.0001 - 0.9966 - - <.0001 <.0001 - 0.0952 - <.0001 - 0.0007 -
2
4
 °
C
 
- <.0001 - <.0001 - 1 <.0001 - - 1 - 0.9973 - <.0001 - 0.9990
1
8
 °C
 
0.0003 - <.0001 - <.0001 - <.0001 - - 0.8541 0.4382 - 0.3881 - 0.9971 -
2
4
 °
C
 
- 0.0002 - <.0001 - 0.9999 - 1 0.8541 - - 0.9935 - <.0001 - 0.9969
1
8
 °C
 
<.0001 - <.0001 - 0.0195 - 0.0952 - 0.4382 - - 0.4140 0.0012 - 0.8560 -
2
4
 °
C
 
- <.0001 - <.0001 - 1 - 0.9973 - 0.9935 0.4140 - - <.0001 - 1
1
8
 °C
 
0.3277 - <.0001 - <.0001 - <.0001 - 0.3881 - 0.0012 - - <.0001 0.0894 -
2
4
 °
C
 
- 0.0014 - 0.5566 - <.0001 - <.0001 - <.0001 - <.0001 <.0001 - - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - 0.0007 - 0.9971 - 0.8560 - 0.0894 - - 0.8128
2
4
 °
C
 
- <.0001 - <.0001 - 1 - 0.9990 - 0.9969 - 1 - <.0001 0.8128 -
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Temperature                18 °C  24 °C     18 °C  24 °C    18 °C  24 °C    18 °C  24 °C     18 °C  24 °C     18 °C  24 °C   18 °C  24 °C     18 °C  24 °C 
Ecotype                          Col-0            Est-1                  Sha                Ler-1                Bay-0                 Bur-0              Tsu-1               Cvi-0 
              Sample 
Figure 7a. Rate of rosette leaf appearance to flowering of different Arabidopsis thaliana ecotypes grown at 
18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=6), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(n=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.   
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Table 24. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for rate of rosette leaf appearance to flowering of Arabidopsis thaliana ecotypes grown at 18 °C and 
24°C.  P-values are grouped into 4 ranges with statistical significance increasing proportionally with color 
intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0007 0.5714 - 0.4075 - 0.8874 - 1 - 0.0772 - <.0001 - 0.9458 -
2
4
 °
C
 
0.0007 - - 0.2234 - 0.0002 - 0.0106 - 1 - <.0001 - <.0001 - 0.0121
1
8
 °C
 
0.5714 - - <.0001 0.0090 - 0.0611 - 0.7076 - 0.9623 - 0.0041 - 0.1018 -
2
4
 °
C
 
- 0.2234 <.0001 - - 0.2443 - 0.9586 - 0.9306 - <.0001 - <.0001 - 0.8997
1
8
 °C
 
0.4075 - 0.0090 - - <.0001 0.9892 0.3338 - 0.0004 - <.0001 - 0.9758 -
2
4
 °
C
 
- 0.0002 - 0.2443 <.0001 - - 0.8441 - 0.2405 - <.0001 - <.0001 - 0.9695
1
8
 °C
 
0.8874 - 0.0611 - 0.9892 - - <.0001 0.8220 - 0.0031 - <.0001 - 1 -
2
4
 °
C
 
- 0.0106 - 0.9586 - 0.8441 <.0001 - - 0.6725 - <.0001 - <.0001 - 1
1
8
 °C
 
1 - 0.7076 - 0.3338 - 0.8220 - - 0.1369 0.1306 - <.0001 - 0.9017 -
2
4
 °
C
 
- 1 - 0.9306 - 0.2405 - 0.6725 0.1369 - - <.0001 - <.0001 - 0.5934
1
8
 °C
 
0.0772 - 0.9623 - 0.0004 - 0.0031 - 0.1306 - - 0.2260 0.1572 - 0.0064 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.2260 - - 0.6674 - <.0001
1
8
 °C
 
<.0001 - 0.0041 - <.0001 - <.0001 - <.0001 - 0.1572 - - 0.8012 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.6674 0.8012 - - <.0001
1
8
 °C
 
0.9458 - 0.1018 - 0.9758 - 1 - 0.9017 - 0.0064 - <.0001 - - <.0001
2
4
 °
C
 
- 0.0121 - 0.8997 - 0.9695 - 1 - 0.5934 - <.0001 - <.0001 <.0001 -
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Temperature               18 °C  24 °C     18 °C   24 °C    18 °C  24 °C    18 °C  24 °C     18 °C  24 °C    18 °C  24 °C    18 °C  24 °C      18 °C  24 °C 
Ecotype                        Col-0           Est-1                  Sha                 Ler-1                 Bay-0               Bur-0               Tsu-1                Cvi-0 
              Sample 
Figure 7b. Number of rosette leaves at flowering per plant of different Arabidopsis thaliana ecotypes 
grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=6), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)]  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(n=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.   
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Table 25. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for number of rosette leaves at flowering per plant of Arabidopsis thaliana ecotypes grown at 18 °C 
and 24°C.  P-values are grouped into 4 ranges with statistical significance increasing proportionally with 
color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 26. Estimated percentages of variance components results for number of rosette leaves present at 
flowering per plant. 
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Number of rosette 
leaves at flowering per 
plant 
42.9 30.8 8.9 17.4 
 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <0.0001 0.0008 - 0.6481 - 0.6493 - 0.6859 - <.0001 - <.0001 - 0.9999 -
2
4
 °
C
 
<0.0001 - - 1 - 0.0005 - 0.1523 - 1 - <.0001 - <.0001 - 0.9998
1
8
 °C
 
0.0008 - - <0.0001 <.0001 - <.0001 - <.0001 - 0.0135 - <.0001 - 0.0116 -
2
4
 °
C
 
- 1 <0.0001 - - 0.0024 - 0.3459 - 1 - <.0001 - <.0001 - 1
1
8
 °C
 
0.6481 - <.0001 - - <0.0001 1 1 - <.0001 - <.0001 - 0.5059 -
2
4
 °
C
 
- 0.0005 - 0.0024 <0.0001 - - 0.4825 - 0.3361 - <.0001 - <.0001 - 0.0115
1
8
 °C
 
0.6493 - <.0001 - 1 - - <0.0001 1 - <.0001 - <.0001 - 0.5033 -
2
4
 °
C
 
- 0.1523 - 0.3459 - 0.4825 <0.0001 - - 0.9217 - <.0001 - <.0001 - 0.5781
1
8
 °C
 
0.6859 - <.0001 - 1 - 1 - - 0.1125 <.0001 - <.0001 - 0.5358 -
2
4
 °
C
 
- 1 - 1 - 0.3361 - 0.9217 0.1125 - - <.0001 - <.0001 - 1
1
8
 °C
 
<.0001 - 0.0135 - <.0001 - <.0001 - <.0001 - - 0.4148 0.9599 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.4148 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.9599 - - <0.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - <.0001
1
8
 °C
 
0.9999 - 0.0116 - 0.5059 - 0.5033 - 0.5358 - <.0001 - <.0001 - - <0.0001
2
4
 °
C
 
- 0.9998 - 1 - 0.0115 - 0.5781 - 1 - <.0001 - <.0001 <0.0001 -
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Temperature    18 °C   24 °C      18 °C   24 °C     18 °C   24 °C    18 °C   24 °C    18 °C    24 °C     18 °C    24 °C   18 °C    24 °C    18 °C    24 °C 
Ecotype              Col-0   Est-1         Sha                    Ler-1                 Bay-0                Bur-0                Tsu-1                   Cvi-0 
Sample 
Figure 8a. Plant ages at flowering of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0 (n=8), Col-0 and Est-1 (n=7), Bur-0 and Tsu-1 (n=6), Cvi-0 (n=5), Ler-1 
(n=4), Sha (n=3)  
18 °C Growth Cycle 2 [Bay-0 and Cvi-0 (n=8), Col-0 and Tsu-1 (n=7), Est-1 (n=6), Ler-1 (n=5), Sha 
(n=2), Bur-0 (n=1)]  
18 °C Growth Cycle 3 [Col-0 (n=8), Bur-0 (n=7), Sha (n=6), Ler-1 (n=5), Bay-0, Est-1, Tsu-1 (n=4), Cvi-0 
(n=3)] 
18 °C Growth Cycle 4 [Ler-1 and Tsu-1 (n=5), Bay-0, Bur-0, Col-0, Est-1 (n=4), Sha (n=3), Cvi-0 (n=2)]  
24 °C Growth Cycle 1 [Col-0 (n=12), Tsu-1 (n=11), Est-1 (n=10), Ler-1 (n=8), Bur-0, Cvi-0 and Sha (n=5), 
Bay-0 (n=1)]   
24 °C Growth Cycle 2 [Tsu-1 (n=12), Bur-0, Col-0, Est-1, Ler-1 (n=11), Sha (n=9), Cvi-0 (n=8), Bay-0 
(n=1)]  
24 °C Growth Cycle 3 [Col-0 and Ler-1 (n=4), Bur-0, Cvi-0, Tsu-1 (n=3), Est-1 and Sha (n=2), Bay-0 
(n=1)]  
Error bars represent ± standard error.  
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Table 27. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for plant ages at flowering of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are 
grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 
0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
Table 28. Estimated percentages of variance components results for plant age at flowering. 
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Plant age at flowering 33.8 50.8 5.6 9.8 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <0.0001 <.0001 - 1 - 0.7806 - 0.0002 - <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
<0.0001 - - 0.0299 - 0.7239 - 0.9457 - 1 - <.0001 - <.0001 - <.0001
1
8
 °C
 
<.0001 - - <0.0001 <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.0830 -
2
4
 °
C
 
- 0.0299 <0.0001 - - 0.0005 - 0.4653 - 0.7400 - <.0001 - <.0001 - <.0001
1
8
 °C
 
1 - <.0001 - - <0.0001 0.7241 0.0011 - <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.7239 - 0.0005 <0.0001 - - 0.1685 - 0.9965 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.7806 - <.0001 - 0.7241 - - <0.0001 0.1193 - <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 0.9457 - 0.4653 - 0.1685 <0.0001 - - 0.9982 - <.0001 - <.0001 - <.0001
1
8
 °C
 
0.0002 - <.0001 - 0.0011 - 0.1193 - - 0.0021 <.0001 - <.0001 - <.0001 -
2
4
 °
C
 
- 1 - 0.7400 - 0.9965 - 0.9982 0.0021 - - <.0001 - <.0001 - 0.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - - <0.0001 0.1179 - <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - <.0001 - <.0001
1
8
 °C
 
<.0001 - <.0001 - <.0001 - <.0001 - <.0001 - 0.1179 - - <0.0001 <.0001 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 - <.0001 <0.0001 - - 0.9999
1
8
 °C
 
<.0001 - 0.0830 - 0.0007 - <.0001 - <.0001 - <.0001 - <.0001 - - <0.0001
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - 0.0001 - <.0001 - 0.9999 <0.0001 -
C
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Figure 9a. Silique phenotypes of Arabidopsis thaliana ecotypes grown at 18 °C. 
 
 
Figure 9b. Silique phenotypes of Arabidopsis thaliana ecotypes grown at 24 °C. 
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Growth Cycle       1  2     1  2         1  2     1  2       1  2      1  2        1  2      1  2        1  2     1  2        1  2      1  2        1  2     1  2        1  2     1  2 
Temperature      18 °C   24 °C      18 °C  24 °C     18 °C  24 °C     18 °C  24 °C      18 °C   24 °C     18 °C   24 °C     18 °C   24 °C     18 °C  24 °C 
Ecotype               Col-0   Est-1           Sha                   Ler-1                 Bay-0                Bur-0                  Tsu-1                Cvi-0 
Sample 
Figure 9c. Silique size (cross-section area) of different Arabidopsis thaliana ecotypes grown at 18 °C and 
24°C:   
18 °C Growth Cycle 1 [Sha (n=5), Est-1 (n=4), Bay-0, Bur-0, Col-0, Ler-1, Tsu-1 (n=3), Cvi-0 (n=2)] 
18 °C Growth Cycle 2 [Est-1 (n=4), Bay-0, Bur-0, Cvi-0, Ler-1 (n=3), Col-0, Sha, Tsu-1 (n=2)] 
24 °C Growth Cycle 1 [Ler-1 (n=5), Bur-0, Cvi-0, Sha, Tsu-1 (n=4), Bay-0, Col-0, Est-1 (n=3)] 
24 °C Growth Cycle 2 [Bay-0 (n=4), Bur-0, Est-1, Ler-1 (n=3), Col-0, Cvi-0, Sha, Tsu-1 (n=2)]  
Error bars represent ± standard error.   
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Table 29. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for silique size (cross-section area) of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-
values are grouped into 4 ranges with statistical significance increasing proportionally with color intensity: 
p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 30. Estimated percentages of variance components results for silique size (cross-section area). 
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Silique size (cross sectional area) 29 34.4 1.9 34.7 
 
 
 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0614 0.7602 - 0.4181 - 0.9995 - 1 - 1 - 1 - 0.8341 -
2
4
 °
C
 
0.0614 - - 0.1499 - 0.0380 - 0.1909 - 1 - 0.9007 - 1 - 1
1
8
 °C
 
0.7602 - - 0.0343 0.0052 - 0.3585 - 0.7400 - 0.7149 - 0.5782 - 1 -
2
4
 °
C
 
- 0.1499 0.0343 - - <.0001 - <.0001 - 0.1021 - 0.7525 - 0.0739 - 0.1123
1
8
 °C
 
0.4181 - 0.0052 - - 0.0179 0.7064 0.3280 - 0.3507 - 0.6035 - 0.0148 -
2
4
 °
C
 
- 0.0380 - <.0001 0.0179 - - 0.9764 - 0.0150 - 0.0003 - 0.0407 - 0.0253
1
8
 °C
 
0.9995 - 0.3585 - 0.7064 - - <.0001 0.9988 - 0.9992 - 1 - 0.4806 -
2
4
 °
C
 
- 0.1909 - <.0001 - 0.9764 <.0001 - - 0.0961 - 0.0023 - 0.2134 - 0.1441
1
8
 °C
 
1 - 0.7400 - 0.3280 - 0.9988 - - 0.0240 1 - 1 - 0.8243 -
2
4
 °
C
 
- 1 - 0.1021 - 0.0150 - 0.0961 0.0240 - - 0.8776 - 1 - 1
1
8
 °C
 
1 - 0.7149 - 0.3507 - 0.9992 - 1 - - 0.0955 1 - 0.8046 -
2
4
 °
C
 
- 0.9007 - 0.7525 - 0.0003 - 0.0023 - 0.8776 0.0955 - - 0.7793 - 0.8729
1
8
 °C
 
1 - 0.5782 - 0.6035 - 1 - 1 - 1 - - 0.2624 0.6816 -
2
4
 °
C
 
- 1 - 0.0739 - 0.0407 - 0.2134 - 1 - 0.7793 0.2624 - - 1
1
8
 °C
 
0.8341 - 1 - 0.0148 - 0.4806 - 0.8243 - 0.8046 - 0.6816 - - 0.0490
2
4
 °
C
 
- 1 - 0.1123 - 0.0253 - 0.1441 - 1 - 0.8729 - 1 0.0490 -
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Figure 10a. Seed phenotypes of Arabidopsis thaliana ecotypes grown at 18 °C. 
 
 
 
Figure 10b. Seed phenotypes of Arabidopsis thaliana ecotypes grown at 24 °C. 
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Growth Cycle           1  2     1  2        1  2    1  2        1  2       1 2       1  2     1  2        1  2     1  2        1  2     1  2        1  2     1  2        1  2     1 2 
Temperature         18 °C   24 °C    18 °C  24 °C     18 °C  24 °C      18 °C   24 °C    18 °C  24 °C      18 °C   24 °C    18 °C  24 °C     18 °C   24 °C 
Ecotype                    Col-0      Est-1             Sha                   Ler-1               Bay-0                 Bur-0                Tsu-1                 Cvi-0 
Sample 
Figure 10c. Seed lengths of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C (ND: Trait 
measurement not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=4), Bay-0, Bur-0, Col-0, Est-1, Ler-1, Sha, Tsu-1 (n=3)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 (n=4), Bay-0, Bur-0, Col-0, Est-1, Ler-1, Tsu-1 (n=3), Sha (n=0)]   
24 °C Growth Cycle 2 [Bur-0, Col-0, Est-1, Ler-1, Tsu-1 (n=3), Bay-0 and Sha (n=2), Cvi-0 (n=0)]  
Error bars represent ± standard error.   
 
 
 
 
 
 
 
 
0.00 
0.35 
0.70 
Se
ed
 le
n
gt
h
 (
m
m
) 
N
D 
N
D 
93 
 
Table 31. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for seed lengths of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped 
into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 
0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0240 0.0005 - 0.9904 - 0.0641 - 0.7810 - <.0001 - 0.5413 - <.0001 -
2
4
 °
C
 
0.0240 - - 0.7043 - 0.3742 - 0.1211 - 0.9702 - 0.0011 - 0.9202 - 0.3941
1
8
 °C
 
0.0005 - - 0.0237 <.0001 - <.0001 - 0.0400 - 0.0006 - 0.0995 - 0.1777 -
2
4
 °
C
 
- 0.7043 0.0237 - - 0.0351 - 0.0019 - 0.9988 - 0.0801 - 0.1082 - 0.9915
1
8
 °C
 
0.9904 - <.0001 - - 0.3329 0.3371 0.2843 - <.0001 - 0.1361 - <.0001 -
2
4
 °
C
 
- 0.3742 - 0.0351 0.3329 - - 1 - 0.1103 - 0.0001 - 0.8743 - 0.0182
1
8
 °C
 
0.0641 - <.0001 - 0.3371 - - 0.2894 0.0009 - <.0001 - 0.0003 - <.0001 -
2
4
 °
C
 
- 0.1211 - 0.0019 - 1 0.2894 - - 0.0158 - <.0001 - 0.7365 - 0.0020
1
8
 °C
 
0.7810 - 0.0400 - 0.2843 - 0.0009 - - 0.0019 <.0001 - 0.9999 - <.0001 -
2
4
 °
C
 
- 0.9702 - 0.9988 - 0.1103 - 0.0158 0.0019 - - 0.0283 - 0.3963 - 0.9035
1
8
 °C
 
<.0001 - 0.0006 - <.0001 - <.0001 - <.0001 - - 0.1039 <.0001 - 0.4132 -
2
4
 °
C
 
- 0.0011 - 0.0801 - 0.0001 - <.0001 - 0.0283 0.1039 - - <.0001 - 0.7069
1
8
 °C
 
0.5413 - 0.0995 - 0.1361 - 0.0003 - 0.9999 - <.0001 - - 0.4492 <.0001 -
2
4
 °
C
 
- 0.9202 - 0.1082 - 0.8743 - 0.7365 - 0.3963 - <.0001 0.4492 - - 0.0590
1
8
 °C
 
<.0001 - 0.1777 - <.0001 - <.0001 - <.0001 - 0.4132 - <.0001 - - 0.1815
2
4
 °
C
 
- 0.3941 - 0.9915 - 0.0182 - 0.0020 - 0.9035 - 0.7069 - 0.0590 0.1815 -
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Figure 10d. Seed widths of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C (ND: Trait 
measurement not determined):   
18 °C Growth Cycle 1 [Cvi-0 (n=4), Bay-0, Bur-0, Col-0, Est-1, Ler-1, Sha, Tsu-1 (n=3)]  
18 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=3)]  
24 °C Growth Cycle 1 [Cvi-0 (n=4), Bay-0, Bur-0, Col-0, Est-1, Ler-1, Tsu-1 (n=3), Sha (n=0)]   
24 °C Growth Cycle 2 [Bur-0, Col-0, Est-1, Ler-1, Tsu-1 (n=3), Bay-0 and Sha (n=2), Cvi-0 (n=0)]  
Error bars represent ± standard error.   
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Table 32.  P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for seed widths of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped 
into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 
0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0866 0.9401 - 0.1994 - 0.3075 - 0.9879 - <.0001 - 0.5583 - 0.0003 -
2
4
 °
C
 
0.0866 - - 1 - 0.9985 - 0.9999 - 0.9541 - 0.4061 - 1 - 0.3937
1
8
 °C
 
0.9401 - - 0.2536 0.8473 - 0.0248 - 1 - 0.0004 - 0.9948 - 0.0088 -
2
4
 °
C
 
- 1 0.2536 - - 0.9925 - 0.9980 - 0.9885 - 0.5626 - 1 - 0.5193
1
8
 °C
 
0.1994 - 0.8473 - - 0.3096 0.0004 0.6857 - 0.0220 - 0.9975 - 0.2474 -
2
4
 °
C
 
- 0.9985 - 0.9925 0.3096 - - 1 - 0.8576 - 0.4182 - 0.9918 - 0.3627
1
8
 °C
 
0.3075 - 0.0248 - 0.0004 - - 0.0399 0.0516 - <.0001 - 0.0031 - <.0001 -
2
4
 °
C
 
- 0.9999 - 0.9980 - 1 0.0399 - - 0.8231 - 0.2171 - 0.9976 - 0.2370
1
8
 °C
 
0.9879 - 1 - 0.6857 - 0.0516 - - 0.0399 0.0001 - 0.9652 - 0.0038 -
2
4
 °
C
 
- 0.9541 - 0.9885 - 0.8576 - 0.8231 0.0399 - - 0.9769 - 0.9898 - 0.9263
1
8
 °C
 
<.0001 - 0.0004 - 0.0220 - <.0001 - 0.0001 - - 0.7871 0.0035 - 0.9589 -
2
4
 °
C
 
- 0.4061 - 0.5626 - 0.4182 - 0.2171 - 0.9769 0.7871 - - 0.5736 - 0.9999
1
8
 °C
 
0.5583 - 0.9948 - 0.9975 - 0.0031 - 0.9652 - 0.0035 - - 0.9350 0.0615 -
2
4
 °
C
 
- 1 - 1 - 0.9918 - 0.9976 - 0.9898 - 0.5736 0.9350 - - 0.5282
1
8
 °C
 
0.0003 - 0.0088 - 0.2474 - <.0001 - 0.0038 - 0.9589 - 0.0615 - - 0.0851
2
4
 °
C
 
- 0.3937 - 0.5193 - 0.3627 - 0.2370 - 0.9263 - 0.9999 - 0.5282 0.0851 -
Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1Col-0
Le
r-
1
B
ay
-0
B
u
r-
0
Ts
u
-1
C
vi
-0
Cvi-0
C
o
l-
0
Es
t-
1
Sh
a
96 
 
 
Growth Cycle           1  2     1  2        1  2     1  2       1  2      1 2        1  2     1  2         1  2     1  2       1  2     1  2        1  2    1  2        1  2     1  2 
Temperature         18 °C   24 °C    18 °C  24 °C      18 °C  24 °C    18 °C   24 °C     18 °C  24 °C      18 °C   24 °C    18 °C  24 °C     18 °C   24 °C 
Ecotype                    Col-0        Est-1             Sha                   Ler-1                Bay-0                Bur-0                Tsu-1                 Cvi-0 
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Figure 10e. Seed weight per seed of different Arabidopsis thaliana ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0, Bur-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=6), Col-0 (n=5)]  
18 °C Growth Cycle 2 [Col-0 (n=7), Bay-0, Bur-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=6)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=6)]   
24 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=6), Sha (n=3)]  
Error bars represent ± standard error.   
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Table 33. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for seed weight per seed of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are 
grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 
0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
Table 34. Estimated percentages of variance components results for seed traits. 
Morphological Trait Ecotype  Temperature  Ecotype x Temperature  Error  
Seed length 67.5 6.5 12.1 13.9 
Seed width 51 15.1 0.7 33.2 
Seed weight 36.5 9 15.9 38.6 
   
 
 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- <.0001 <.0001 - 0.8869 - 1 - 0.0111 - <.0001 - 0.0654 - <.0001 -
2
4
 °
C
 
<.0001 - - 1 - 0.7659 - 0.0530 - 0.9984 - <.0001 - 0.9999 - 1
1
8
 °C
 
<.0001 - - 0.6495 <.0001 - <.0001 - 0.1016 - 0.4107 - 0.0190 - 0.0319 -
2
4
 °
C
 
- 1 0.6495 - - 0.5805 - 0.0220 - 1 - <.0001 - 0.9957 - 1
1
8
 °C
 
0.8869 - <.0001 - - 0.1115 0.8046 0.3074 - <.0001 - 0.7011 - <.0001 -
2
4
 °
C
 
- 0.7659 - 0.5805 0.1115 - - 0.9016 - 0.3909 - <.0001 - 0.9344 - 0.7300
1
8
 °C
 
1 - <.0001 - 0.8046 - - 0.2387 0.0063 - <.0001 - 0.0408 - <.0001 -
2
4
 °
C
 
- 0.0530 - 0.0220 - 0.9016 0.2387 - - 0.0084 - <.0001 - 0.1472 - 0.0445
1
8
 °C
 
0.0111 - 0.1016 - 0.3074 - 0.0063 - - 0.0040 <.0001 - 0.9985 - <.0001 -
2
4
 °
C
 
- 0.9984 - 1 - 0.3909 - 0.0084 0.0040 - - <.0001 - 0.9657 - 0.9992
1
8
 °C
 
<.0001 - 0.4107 - <.0001 - <.0001 - <.0001 - - 0.0005 <.0001 - 0.9439 -
2
4
 °
C
 
- <.0001 - <.0001 - <.0001 - <.0001 - <.0001 0.0005 - - <.0001 - <.0001
1
8
 °C
 
0.0654 - 0.0190 - 0.7011 - 0.0408 - 0.9985 - <.0001 - - 0.0373 <.0001 -
2
4
 °
C
 
- 0.9999 - 0.9957 - 0.9344 - 0.1472 - 0.9657 - <.0001 0.0373 - - 0.9997
1
8
 °C
 
<.0001 - 0.0319 - <.0001 - <.0001 - <.0001 - 0.9439 - <.0001 - - 0.1612
2
4
 °
C
 
- 1 - 1 - 0.7300 - 0.0445 - 0.9992 - <.0001 - 0.9997 0.1612 -
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Figure 11a. Extracellular lipid profiles of Col-0 leaf aerial tissue grown at 18 °C compared to 24°C      (18 
°C Growth Cycle 1 [n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 
2 [n=8]). Error bars represent ± standard error.   
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Figure 11b. Extracellular lipid profiles of Est-1 leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11c. Extracellular lipid profiles of Sha leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11d. Extracellular lipid profiles of Ler-1 leaf aerial tissue grown at 18 °C compared to 24°C  (18 °C 
Growth Cycle 1 [n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11e. Extracellular lipid profiles of Bay-0 leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=7], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11f. Extracellular lipid profiles of Bur-0 leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11g. Extracellular lipid profiles of Tsu-1 leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=7]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Figure 11h. Extracellular lipid profiles of Cvi-0 leaf aerial tissue grown at 18 °C compared to 24°C (18 °C 
Growth Cycle 1 [n=8], 24 °C Growth Cycle 1 [n=8]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 
[n=8]). Error bars represent ± standard error.   
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Table 35. Extracellular lipid analysis of leaf aerial tissue of Arabidopsis thaliana ecotypes grown at 18 °C 
compared to 24 °C.  The table applies to figures 14 (a-h).    
Metabolite # Metabolite Name Metabolite # Metabolite Name 
1 FA C32 103 
BJN GCMS CW 116 133 147 173 
191 211 243 299 327 349 364 498 
2 FA C24 104 BJN GCMS CW 87 97 143 255 298 
3 FA C30 105 BJN GCMS CW 210 232 299 343 
4 
BJN GCMS CW 465 481 
496 525 
106 BJN GCMS CW 210 243 358 373 
5 
BJN GCMS CW 103 116 
159 204 249 271 
107 BJN GCMS CW 157 207 343 372 
6 
BJN GCMS CW 149 164 
177 217 246 274 349 364 
108 
BJN GCMS CW 97 111 125 185 
207 241 281 327 
7 C29 109 BJN GCMS CW 294 309 324 
8 
BJN GCMS CW 73 114 160 
271 
110 
BJN GCMS CW 97 111 125 155 
169 183 207 310 
9 
BJN GCMS CW 207 406 
437 453 470 
111 BJN GCMS CW 202 262 286 328 
10 
BJN GCMS CW 157 191 
217 243 332 
112 BJN GCMS CW 202 299 328 
11 
BJN GCMS CW 225 255 
385 458 495 
113 
BJN GCMS CW 211 227 243 255 
271 287 299 337 
12 
BJN GCMS CW 207 255 
281 355 393 483 509 
114 BJN GCMS CW 207 248 281 296  
13 
BJN GCMS CW 207 253 
281 331 361 379 511 524 
537 
115 BJN GCMS CW 262 328 416 430 
14 
BJN GCMS CW 207 285 
299 458 495  
116 
BJN GCMS CW 117 132 145 341 
356 
15 
BJN GCMS CW 207 257 
281 427 
117 
BJN GCMS CW 207 304 321 336 
368 
16 
BJN GCMS CW 225 285 
458 495 
118 BJN GCMS CW 257 272 338 368 
17 Total Alkanes 119 BJN GCMS CW 83 97 111 127 295 
18 
BJN GCMS CW 75 103 451 
467 
120 
BJN GCMS CW 160 262 328 416 
430 
19 C31 121 
BJN GCMS CW 129 218 328  
356 
20 
BJN GCMS CW 207 253 
281 341 405 429 509 523 
537 
122 
BJN GCMS CW 111 137 207 265 
281 334 355 
21 
BJN GCMS CW 114 135 
155 193 221 281 299  
123 
BJN GCMS CW 83 97 111 128 240 
283 415 
22 
BJN GCMS CW 207 281 
490 509 532 
124 
BJN GCMS CW 239 262 356 372 
444 
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Table 35 continued  
23 
BJN GCMS CW 75 103 207 
479 495 510 
125 
BJN GCMS CW 111 125 165 207 
239 295 338 
24 
BJN GCMS CW 112 160 216 
248 285  
126 BJN GCMS CW 332 343 364 377 
25 
BJN GCMS CW 262 328 355 
362 
127 
BJN GCMS CW 187 207 328 357 
411 
26 C33 128 BJN GCMS CW 355 369 383 423 
27 
BJN GCMS CW 147 207 332 
345 
129 
BJN GCMS CW 211 227 243 256 
269 287 299 315 332 344 
28 
ST, 4-methylcholesta-8,24-
dien-3-ol 
130 
BJN GCMS CW 111 125 136 207 
319 415 440 
29 
BJN GCMS CW 147 163 367 
382 467 
131 
BJN GCMS CW 149 177 297 349 
369  
30 
BJN GCMS CW 207 227 253 
281 331 355 405 429 523 
551 576 
132 BJN GCMS CW 343 356 370 
31 
BJN GCMS CW 1943 73 103 
155 210 228 243 
133 
BJN GCMS CW 103 117 161 191 
383 
32 
BJN GCMS CW 207 523 551 
571 
134 
BJN GCMS CW 97 111 125 207 239 
285 325 372 386 
33 
BJN GCMS CW 207 281 366 
425 440 
135 BJN GCMS CW 97 111 125 207 380 
34 1H-Indole-3-acetonitrile 136 BJN GCMS CW 143 339 382 400 
35 
BJN GCMS CW 73 84 101 
129 155 170 186 202 213 
228 
137 
BJN GCMS CW 207 217 386 397 
411 
36 
BJN GCMS CW 207 281 507 
523 538 
138 BJN GCMS CW 207 281 397 411 
37 
BJN GCMS CW 103 116 159 
204 216 249 
139 BJN GCMS CW 202 317 390 
38 2-Monostearin 140 BJN GCMS CW 103 117 161 400 
39 
BJN GCMS CW 117 147 161 
207 281 386 
141 
BJN GCMS CW 111 123 149 165 
177 207 265 337 411 425 
40 
BJN GCMS CW 73 129 213 
228 
142 
BJN GCMS CW 207 281 224 362 
425  
41 
BJN GCMS CW 343 367 382 
418 457 472 481 496 
143 BJN GCMS CW 217 243 296 361  
42 Total Glycerols 144 
BJN GCMS CW 97 207 289 306  
385 453 
43 
BJN GCMS CW 207 255 281 
355 394 470 484 
145 
BJN GCMS CW 117 147 161 207 
281 400 428 439 
44 
BJN GCMS CW 147 205 253 
385  
146 
BJN GCMS CW 111 127 207 281 
422 
45 Total Sterols 147 
BJN GCMS CW 202 281 357 453 
468 
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Table 35 continued  
46 
BJN GCMS CW 207 257 337 
368 
148 BJN GCMS CW 207 393 421 453  
47 
BJN GCMS CW 207 236 281 
474 516 549 564 
149 BJN GCMS CW 285 299 313 481 
48 
BJN GCMS CW 95 129 293 
307 322 
150 BJN GCMS CW 117 161 205 430 
49 
BJN GCMS CW 296 335 349 
364 383 
151 BJN GCMS CW 225 241 253 422  
50 
BJN GCMS CW 207 281 490 
510 524 
152 
BJN GCMS CW 113 169 207 253 
281 309 351 379 407 458 482 
51 β-Sitosterol  153 
BJN GCMS CW 111 125 207 239 
281 426 484 
52 BJN GCMS CW 73 129 202  154 
BJN GCMS CW 343 386 455 470 
482 496 
53 
BJN GCMS CW 217 301 316 
327 
155 
BJN GCMS CW 207 253 279 377 
450 495 
54 Total Fatty Acids 156 
BJN GCMS CW 207 279 357 396 
495 
55 
BJN GCMS CW 97 111 207 
367 383 
157 
BJN GCMS CW 207 249 279 368 
462 484 569 584 
56 
BJN GCMS CW 95 129 296 
335 349 364  
158 
BJN GCMS CW 207 279 418 493 
508 524 
57 FA C22 159 
BJN GCMS CW 207 281 331 355 
453 484 509 541 
58 
BJN GCMS CW 103 170 242 
260 275 305  
160 
BJN GCMS CW 207 231 273 300 
509 582 651 
59 
BJN GCMS CW 229 289 327 
370 397 412 472 509 
161 
BJN GCMS CW 207 253 281 341 
429 509  
60 
BJN GCMS CW 143 186 202 
257 
162 
BJN GCMS CW 207 253 281 325 
355 413 430 478 523 554 
61 Cholesterol 163 
BJN GCMS CW 207 253 281 327 
341 355 405 429 490 523 559 
62 
BJN GCMS CW 446 521 537 
552 
164 
BJN GCMS CW 207 253 281 341 
405 429 495 523 538  
63 
BJN GCMS CW 207 253 281 
341 446 495 524 536  
165 
BJN GCMS CW 207 253 281 432 
523 565 
64 C18-OH 166 
BJN GCMS CW 204 271 379 468 
523 
65 C34-OH 167 
BJN GCMS CW 117 161 207 509 
537 565 
66 FA C14 168 
BJN GCMS CW 207 253 281 331 
405 429 444 485 523 537 552 
67 2-Monopalmitoylglycerol 169 
BJN GCMS CW 207 253 281 355 
518 537 552 565 
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Table 35 continued  
68 
 4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid 
170 
BJN GCMS CW 207 253 281 341 
405 429 523 551 
69 
BJN GCMS CW 105 122 147 
262 350 
171 
BJN GCMS CW 207 253 281 355 
474 549 564 580 
70 
BJN GCMS CW 126 211 227 
243 257 
172 
BJN GCMS CW 117 145 207 253 
281 341 521 537 565 580 
71 BJN GCMS CW 73 147 217 173 
BJN GCMS CW 207 253 281 341 
405 429 565 
72 
BJN GCMS CW 58 73 147 
191 241 
174 C32-OH 
73 
BJN GCMS CW 126 147 241 
299 
175 Aldehyde C34 
74 
BJN GCMS CW 174 245 260 
277 306 
176 Total Aldehydes 
75 
BJN GCMS CW 73 157 242 
330 
177 Aldehyde C32 
76 
BJN GCMS CW  73 101 128 
137 147 155 171 186 221 
178 
 4-hydroxy-3-methoxy-benzoic 
acid 
77 
BJN GCMS CW 207 232 271 
299  
179 Total Alcohols 
78 
BJN GCMS CW 212 271 299 
314 345 
180 
BJN GCMS CW 97 207 281 493 509 
524 
79 BJN GCMS CW 73 202 247 181 FA C26 
80 
BJN GCMS CW 202 221 251 
295 310 
182 C30-OH 
81 
130 BJN GCMS CW 55 202 
219 291  
183 Total Organic Acids 
82 
BJN GCMS CW 130 170 191 
207 285 334 
184 
BJN GCMS CW 207 225 281 305 
437 453 468 
83 
BJN GCMS CW 103 130 173 
217 263 334 
185 3,5-dimethoxy-cinnamic acid 
84 
BJN GCMS CW 73 149 210 
226 
186 
BJN GCMS CW 147 191 217 243 
281 299 332 
85 
BJN GCMS CW 149 223 265 
300 
187 BJN GCMS CW 149 202 299 355 
86 
BJN GCMS CW 205 217 232 
261 299 
188 
BJN GCMS CW 103 155 210 228 
243 299 324 
87 
BJN GCMS CW 143 227 239 
270 280 
189 
Amine, N,N,N-
tris((trimethylsilyloxy)ethyl)- 
88 
BJN GCMS CW 129 213 256 
285  
190 
BJN GCMS CW 117 132 145 207 
439 454 
89 
BJN GCMS CW 96 138 184 
299 
191 
BJN GCMS CW 207 290 315 371 
410 
90 
BJN GCMS CW 126 136 170 
219 323 
192 
BJN GCMS CW 123 137 207 294 
320 337 386 400 
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Table 35 continued  
91 
BJN GCMS 126 170 184 
207 281 
193 
BJN GCMS CW 117 147 207 369 
384 
92 
BJN GCMS CW 97 111 127 
141 155 282 345 
194 
BJN GCMS CW 207 255 353 443 
458 472 
93 
BJN GCMS CW 103 178 217 
328 343  
195 
BJN GCMS CW 95 109 123 137 151 
163 207 279 372 385 440 
94 
BJN GCMS CW 130 177 212 
249 327  
196 
BJN GCMS CW 207 279 380 453 
584 
95 BJN GCMS CW 171 186 292 197 FA C12 
96 
BJN GCMS CW 95 147 216 
227 244 290 316 
198 
BJN GCMS CW 103 169 196 214 
230 244 259 
97 
BJN GCMS CW 202 299 313 
345 
199 C26-OH 
98 
BJN GCMS CW 136 184 228 
246 272 290 305 339 384 
200 
BJN GCMS CW 207 281 518 537 
576 
99 
BJN GCMS CW 117 147 161 
191 207 266 286 296 
201 
BJN GCMS CW 97 207 249 279 296 
353 495 584  
100 
BJN GCMS CW 207 234 249 
264 299 
202 FA C18:3 
101 
BJN GCMS CW 95 109 125 
135 207 250 354 
203 
BJN GCMS CW 91 103 117 207 312 
369 
102 
BJN GCMS CW 249 280 295 
310 
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Table 36. Growth Cycle comparisons of growth temperature effect (18 °C vs 24 °C) on accumulation of 
significant extracellular lipids.  Green indicates an increase in abundance, while red indicates a decrease.  
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                                  
Alc, C18-OH                                 
Alc, C26-OH                                 
Alc, C30-OH                                 
Alc, C32-OH                                 
Alc, C34-OH                                 
Total Alcohols                                 
Aldehyde C32                                 
Aldehyde C34                                 
Total Aldehydes                                 
Alk, C29                                 
Alk, C31                                 
Alk, C33                                 
Total Alkanes                                 
FA, C12:0                                 
FA, C14:0                                 
FA, C18:3                                 
FA, C22:0                                 
FA, C24:0                                 
FA, C26:0                                 
FA, C30:0                                 
FA, C32:0                                 
Total Fatty Acids                                 
2-Monopalmitoylglycerol                                 
2-Monostearin                                 
Total Glycerols                                 
4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid 
                                
4-hydroxy-3-methoxy- benzoic acid                                 
Sinapic acid                                 
Total Phenols                                 
ST, 4-methylcholesta-8,24-dien-3-
ol 
                                
ST, β-Sitosterol                                 
ST, Cholesterol                                 
Total Sterols                                 
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Table 37. P-value results for temperature comparison (ANOVA) for extracellular lipids detected in aerial 
leaf tissue of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges 
with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p 
≤ 0.05 and p ≤ 0.01. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite                 
Alc, C18-OH 
        
Alc, C26-OH 
        
Alc, C30-OH 
        
Alc, C32-OH 
        
Alc, C34-OH 
        
Total Alcohols 
        
Aldehyde C32 
        
Aldehyde C34 
        
Total Aldehydes 
        
Alk, C29 
        
Alk, C31 
        
Alk, C33 
        
Total Alkanes 
        
FA C12:0 
        
FA C14:0 
        
FA C18:3 
        
FA C22:0 
        
FA C24:0 
        
FA C26:0 
        
FA C30:0 
        
FA C32:0 
        
Total Fatty Acids 
        
2-Monopalmitoylglycerol 
        
2-Monostearin  
        
Total Glycerols 
        
4-hydroxy-3-methoxy- 
benzoic acid         
4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid         
Sinapic acid 
        
Total Phenols 
        
ST, β-Sitosterol 
        
ST, Cholesterol 
        
ST, 4-methylcholesta-8,24-
dien-3-ol         
Total Sterols 
        
 
 
113 
 
 
Figure 12a. Extracellular lipid profiles of Est-1 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Est-1, n=5; Col-0, n=6]; Growth Cycle 2 [Est-1 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 12b. Extracellular lipid profiles of Sha versus Col-0 leaf aerial tissue grown at 18 °C (Growth Cycle 
1 [Sha, n=5; Col-0, n=6]; Growth Cycle 2 [Sha and Col-0, n=8]). Error bars represent ± standard error.   
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Figure 12c. Extracellular lipid profiles of Ler-1 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Ler-1 and Col-0, n=6]; Growth Cycle 2 [Ler-1 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 12d. Extracellular lipid profiles of Bay-0 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Bay-0, n=7; Col-0, n=6]; Growth Cycle 2 [Bay-0 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 15e. Extracellular lipid profiles of Bur-0 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Bur-0, n=5; Col-0, n=6]; Growth Cycle 2 [Bur-0 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 15f. Extracellular lipid profiles of Tsu-1 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Tsu-1, n=5; Col-0, n=6]; Growth Cycle 2 [Tsu-1 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 12g. Extracellular lipid profiles of Cvi-0 versus Col-0 leaf aerial tissue grown at 18 °C (Growth 
Cycle 1 [Cvi-0, n=8; Col-0, n=6]; Growth Cycle 2 [Cvi-0 and Col-0, n=8]). Error bars represent ± standard 
error.   
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Figure 13a. Surface lipid profiles of Est-1 versus Col-0 leaf aerial tissue grown at 24 °C (Growth Cycle 1 
[Est-1 and Col-0, n=6]; Growth Cycle 2 [Est-1 and Col-0, n=8]). Error bars represent ± standard error.   
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Figure 13b. Extracellular lipid profiles of Sha versus Col-0 leaf aerial tissue grown at 24 °C   (Growth 
Cycle 1 [Sha and Col-0, n=6]; Growth Cycle 2 [Sha and Col-0, n=8]).  Error bars represent ± standard 
error.   
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Figure 13c. Extracellular lipid profiles of Ler-1 versus Col-0 leaf aerial tissue grown at 24 °C (Growth 
Cycle 1 [Ler-1 and Col-0, n=6]; Growth Cycle 2 [Ler-1 and Col-0, n=8]).  Error bars represent ± standard 
error.   
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Figure 13d. Extracellular lipid profiles of Bay-0 versus Col-0 leaf aerial tissue grown at 24 °C (Growth 
Cycle 1 [Bay-0 and Col-0, n=6]; Growth Cycle 2 [Bay-0 and Col-0, n=8]).  Error bars represent ± standard 
error.   
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Figure 13e. Extracellular lipid profiles of Bur-0 versus Col-0 leaf aerial tissue grown at 24 °C (Growth 
Cycle 1 [Bur-0 and Col-0, n=6]; Growth Cycle 2 [Bur-0 and Col-0, n=8]).  Error bars represent ± standard 
error.   
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Figure 13f. Extracellular lipid profiles of Tsu-1 versus Col-0 leaf aerial tissue grown at 24 °C (Growth 
Cycle 1 [Tsu-1, n=7; Col-0, n=6]; Growth Cycle 2 [Tsu-1 and Col-0, n=8]).  Error bars represent ± standard 
error.   
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Figure 13g. Extracellular lipid profiles of Cvi-0 versus Col-0 leaf aerial tissue grown at 24 °C (Growth 
Cycle 1 [Cvi-0, n=8; Col-0, n=6]; Growth Cycle 2 [Cvi-0 and Col-0, n=8]).  Error bars represent ± standard 
error. 
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Table 38. Extracellular lipid analysis of leaf aerial tissue of Arabidopsis thaliana ecotypes grown at 18 °C 
and 24 °C compared to 18 °C and 24 °C Col-0.  The table applies to figures 15 (a-g) and 16 (a-g).   
Metabolite #  Metabolite Name Metabolite #  Metabolite Name 
1 C32-OH 103 BJN GCMS CW 87 97 143 255 298 
2 FA C32 104 BJN GCMS CW 210 232 299 343 
3 
BJN GCMS CW 103 116 159 
204 216 249 
105 BJN GCMS CW 210 243 358 373 
4 C30-OH 106 
BJN GCMS CW 97 111 125 185 207 
241 281 327 
5 
BJN GCMS CW 207 523 551 
571 
107 
BJN GCMS CW 97 111 125 155 169 
183 207 310 
6 
BJN GCMS CW 207 253 281 
341 405 429 509 523 537 
108 BJN GCMS CW 202 262 286 328 
7 
BJN GCMS CW 207 257 281 
427 
109 BJN GCMS CW 202 299 328 
8 Aldehyde C34 110 
BJN GCMS CW 211 227 243 255 271 
287 299 337 
9 
BJN GCMS CW 207 236 281 
474 516 549 564 
111 BJN GCMS CW 207 248 281 296  
10 
BJN GCMS CW 103 116 159 
204 249 271 
112 BJN GCMS CW 262 328 416 430 
11 1H-Indole-3-acetonitrile 113 BJN GCMS CW 117 132 145 341 356 
12 
BJN GCMS CW 207 227 253 
281 331 355 405 429 523 
551 576 
114 BJN GCMS CW 207 304 321 336 368 
13 2-Monostearin  115 BJN GCMS CW 257 272 338 368 
14 
BJN GCMS CW 1943 73 103 
155 210 228 243 
116 BJN GCMS CW 83 97 111 127 295 
15 
BJN GCMS CW 229 289 327 
370 397 412 472 509 
117 BJN GCMS CW 160 262 328 416 430 
16 
BJN GCMS CW 446 521 537 
552 
118 BJN GCMS CW 129 218 328 356 
17 
BJN GCMS CW 207 253 281 
341 446 495 524 536  
119 
BJN GCMS CW 111 137 207 265 281 
334 355 
18 
BJN GCMS CW 73 114 160 
271 
120 
BJN GCMS CW 83 97 111 128 240 
283 415 
19 
BJN GCMS CW 207 406 437 
453 470 
121 BJN GCMS CW 239 262 356 372 444 
20 
BJN GCMS CW 117 147 161 
207 281 386 
122 
BJN GCMS CW 111 125 165 207 239 
295 338 
21 
BJN GCMS CW 143 186 202 
257 
123 BJN GCMS CW 332 343 364 377 
22 FA C22 124 BJN GCMS CW 187 207 328 357 411 
23 
BJN GCMS CW 225 255 385 
458 495 
125 BJN GCMS CW 355 369 383 423 
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Table 38 continued 
24 
BJN GCMS CW 147 205 
253 385  
126 
BJN GCMS CW 211 227 
243 256 269 287 299 315 
332 344 
25 
BJN GCMS CW 207 255 
281 355 393 483 509 
127 
BJN GCMS CW 111 125 
136 207 319 415 440 
26 
BJN GCMS CW 207 253 
281 331 361 379 511 524 
537 
128 
BJN GCMS CW 149 177 
297 349 369  
27 Total Glycerols 129 
BJN GCMS CW 343 356 
370 
28 
4-hydroxy-3-methoxy-
benzoic acid 
130 
BJN GCMS CW 103 117 
161 191 383 
29 
BJN GCMS CW 207 257 
337 368 
131 
BJN GCMS CW 97 111 125 
207 239 285 325 372 386 
30 
BJN GCMS CW 114 135 
155 193 221 281 299  
132 
BJN GCMS CW 95 109 123 
137 151 163 207 279 372 
385 440 
31 
BJN GCMS CW 95 129 293 
307 322 
133 
BJN GCMS CW 97 111 125 
207 380 
32 
BJN GCMS CW 207 255 
281 355 394 470 484 
134 
BJN GCMS CW 143 339 
382 400 
33 Total Aldehydes 135 
BJN GCMS CW 207 217 
386 397 411 
34 BJN GCMS CW 73 129 202  136 
BJN GCMS CW 123 137 
207 294 320 337 386 400 
35 
BJN GCMS CW 112 160 
216 248 285  
137 
BJN GCMS CW 207 290 
315 371 410 
36 
BJN GCMS CW 262 328 
355 362 
138 
BJN GCMS CW 202 317 
390 
37 
BJN GCMS CW 97 111 207 
367 383 
139 
BJN GCMS CW 103 117 
161 400 
38 
BJN GCMS CW 97 207 281 
493 509 524 
140 
BJN GCMS CW 111 123 
149 165 177 207 265 337 
411 425 
39 
BJN GCMS CW 147 163 
367 382 467 
141 
BJN GCMS CW 207 281 
224 362 425  
40 Aldehyde C32 142 
BJN GCMS CW 217 243 
296 361  
41 
BJN GCMS CW 207 281 
366 425 440 
143 
BJN GCMS CW 97 207 289 
306  385 453 
42 
BJN GCMS CW 207 281 
490 509 532 
144 
BJN GCMS CW 117 132 
145 207 439 454 
43 
ST, 4-methylcholesta-
8,24-dien-3-ol 
145 
BJN GCMS CW 111 127 
207 281 422 
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Table 38 continued 
44 Total Alcohols 146 
BJN GCMS CW 202 281 
357 453 468 
45 
BJN GCMS CW 207 281 
490 510 524 
147 
BJN GCMS CW 207 279 
380 453 584 
46 
BJN GCMS CW 157 191 
217 243 332 
148 
BJN GCMS CW 285 299 
313 481 
47 
BJN GCMS CW 207 281 
507 523 538 
149 
BJN GCMS CW 117 161 
205 430 
48 
BJN GCMS CW 217 301 
316 327 
150 
BJN GCMS CW 207 255 
353 443 458 472 
49 C33 151 
BJN GCMS CW 113 169 
207 253 281 309 351 379 
407 458 482 
50 Total Fatty Acids 152 
BJN GCMS CW 207 225 
281 305 437 453 468 
51 FA C24 153 
BJN GCMS CW 111 125 
207 239 281 426 484 
52 Total Sterols 154 
BJN GCMS CW 343 386 
455 470 482 496 
53 C31 155 
BJN GCMS CW 207 253 
279 377 450 495 
54 
BJN GCMS CW 73 129 213 
228 
156 
BJN GCMS CW 207 279 
357 396 495 
55 FA C26 157 
BJN GCMS CW 97 207 249 
279 296 353 495 584  
56 
BJN GCMS CW 73 84 101 
129 155 170 186 202 213 
228 
158 
BJN GCMS CW 207 249 
279 368 462 484 569 584 
57 β-Sitosterol 159 
BJN GCMS CW 207 279 
418 493 508 524 
58 
BJN GCMS CW 207 285 
299 458 495  
160 
BJN GCMS CW 207 281 
331 355 453 484 509 541 
59 Cholesterol 161 
BJN GCMS CW 207 231 
273 300 509 582 651 
60 
BJN GCMS CW 343 367 
382 418 457 472 481 496 
162 
BJN GCMS CW 207 253 
281 341 429 509  
61 
BJN GCMS CW 149 164 
177 217 246 274 349 364 
163 
BJN GCMS CW 207 253 
281 325 355 413 430 478 
523 554 
62 
BJN GCMS CW 296 335 
349 364 383 
164 
BJN GCMS CW 207 253 
281 327 341 355 405 429 
490 523 559 
63 C18-OH 165 
BJN GCMS CW 207 253 
281 341 405 429 495 523 
538  
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Table 38 continued 
64 C34-OH 166 
BJN GCMS CW 207 253 
281 432 523 565 
65 FA C12 167 
BJN GCMS CW 204 271 
379 468 523 
66 FA C14 168 
BJN GCMS CW 117 161 
207 509 537 565 
67 FA C18:3 169 
BJN GCMS CW 207 253 
281 331 405 429 444 
485 523 537 552 
68 2-Monopalmitoylglycerol 170 
BJN GCMS CW 207 253 
281 355 518 537 552 
565 
69 
Amine, N,N,N-
tris((trimethylsilyloxy)ethyl)- 
171 
BJN GCMS CW 207 281 
518 537 576 
70 
BJN GCMS CW 105 122 147 
262 350 
172 
BJN GCMS CW 207 253 
281 341 405 429 523 
551 
71 BJN GCMS CW 73 147 217 173 
BJN GCMS CW 207 253 
281 355 474 549 564 
580 
72 
BJN GCMS CW 58 73 147 
191 241 
174 
BJN GCMS CW 117 145 
207 253 281 341 521 
537 565 580 
73 
BJN GCMS CW 126 147 241 
299 
175 
BJN GCMS CW 207 253 
281 341 405 429 565 
74 
BJN GCMS CW 174 245 260 
277 306 
176 
3,5-dimethoxy-
cinnamic acid 
75 
BJN GCMS CW 73 157 242 
330 
177 
BJN GCMS CW 465 481 
496 525 
76 
BJN GCMS CW 147 191 217 
243 281 299 332 
178 
BJN GCMS CW 95 129 
296 335 349 364  
77 
BJN GCMS CW  73 101 128 
137 147 155 171 186 221 
179 Total Alkanes 
78 
BJN GCMS CW 212 271 299 
314 345 
180 
BJN GCMS CW 147 207 
332 345 
79 
BJN GCMS CW 202 221 251 
295 310 
181 
BJN GCMS CW 75 103 
451 467 
80 
BJN GCMS CW 55 202 219 
291  
182 
BJN GCMS CW 75 103 
207 479 495 510 
81 
BJN GCMS CW 130 170 191 
207 285 334 
183 FA C30 
82 
BJN GCMS CW 103 130 173 
217 263 334 
184 C29 
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Table 38 continued 
83 
BJN GCMS CW 73 149 210 
226 
185 
BJN GCMS CW 225 285 
458 495 
84 
BJN GCMS CW 149 223 
265 300 
186 Total Organic Acids 
85 
BJN GCMS CW 205 217 
232 261 299 
187 BJN GCMS CW 73 202 247 
86 
BJN GCMS CW 143 227 
239 270 280 
188 
BJN GCMS CW 103 170 
242 260 275 305  
87 
BJN GCMS CW 129 213 
256 285  
189 
BJN GCMS CW 157 207 
343 372 
88 
BJN GCMS CW 149 202 
299 355 
190 
BJN GCMS CW 126 211 
227 243 257 
89 
BJN GCMS CW 96 138 184 
299 
191 
BJN GCMS CW 294 309 
324 
90 
BJN GCMS CW 126 136 
170 219 323 
192 
BJN GCMS CW 207 232 
271 299  
91 
BJN GCMS 126 170 184 
207 281 
193 
BJN GCMS CW 117 147 
161 207 281 400 428 439 
92 
BJN GCMS CW 97 111 127 
141 155 282 345 
194 
BJN GCMS CW 91 103 117 
207 312 369 
93 
BJN GCMS CW 130 177 
212 249 327  
195 
BJN GCMS CW 207 281 
397 411 
94 
BJN GCMS CW 171 186 
292 
196 
BJN GCMS CW 103 178 
217 328 343  
95 
BJN GCMS CW 95 147 216 
227 244 290 316 
197 
BJN GCMS CW 117 147 
207 369 384 
96 
BJN GCMS CW 202 299 
313 345 
198 
BJN GCMS CW 207 393 
421 453  
97 
BJN GCMS CW 136 184 
228 246 272 290 305 339 
384 
199 
BJN GCMS CW 103 169 
196 214 230 244 259 
98 
BJN GCMS CW 117 147 
161 191 207 266 286 296 
200 
BJN GCMS CW 103 155 
210 228 243 299 324 
99 
BJN GCMS CW 207 234 
249 264 299 
201 
4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid  
100 
BJN GCMS CW 95 109 125 
135 207 250 354 
202 C26-OH 
101 
BJN GCMS CW 249 280 
295 310 
203 
BJN GCMS CW 225 241 
253 422  
102 
BJN GCMS CW 116 133 
147 173 191 211 243 299 
327 349 364 498 
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Table 39. Growth cycle comparisons for the accumulation of significant extracellular lipids detected in 
aerial leaf tissue for ecotype comparison at 18 °C.  Green indicates an increase in abundance, while red 
indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alc, C26-OH                             
Alc, C30-OH                             
Alc, C32-OH                             
Aldehyde C32                             
Alk, C29                             
Alk, C31                             
Alk, C33                             
Total Alkanes                             
FA, C12:0                             
FA, C22:0                             
FA, C30:0                             
FA, C32:0                             
4-hydroxy-3-methoxy- benzoic acid                             
4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid                             
Sinapic acid                             
Total Phenols                             
ST, β-Sitosterol                             
ST, Cholesterol                             
ST, 4-methylcholesta-8,24-dien-3-ol                             
Total Sterols                             
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Table 40. P-value results for ecotype comparison (Tukey-Kramer HSD) for extracellular lipids detected in 
aerial leaf tissue of Arabidopsis thaliana ecotypes grown at 18 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alc, C26-OH 
       
Alc, C30-OH 
       
Alc, C32-OH 
       
Aldehyde C32 
       
Alk, C29 
       
Alk, C31 
       
Alk, C33 
       
Total Alkanes 
       
FA C12:0        
FA C22:0 
       
FA C30:0        
FA C32:0 
       
4-hydroxy-3-methoxy- 
benzoic acid        
4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid        
Sinapic acid 
       
Total Phenols        
ST, β-Sitosterol 
       
ST, Cholesterol 
       
ST, 4-methylcholesta-8,24-
dien-3-ol        
Total Sterols 
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Table 41. Growth Cycle comparisons for the accumulation of significant extracellular lipids detected in 
aerial leaf tissue for ecotype comparison at 24 °C.  Green indicates an increase in abundance, while red 
indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alc, C26-OH                             
Alc, C30-OH                             
Alc, C32-OH                             
Aldehyde C32                             
Aldehyde C34                             
Total Aldehydes                             
Alk, C29                             
Alk, C31                             
Alk, C33                             
Total Alkanes                             
FA C24:0                             
FA C26:0                             
FA C30:0                             
FA C32:0                             
Total Fatty Acids                             
4-hydroxy-3-methoxy- benzoic acid                             
 4-hydroxy-3,5-dimethoxy-
benzenepropanoic acid                             
Sinapic acid                             
Total Phenols                             
ST, β-Sitosterol                             
ST, Cholesterol                             
ST, 4-methylcholesta-8,24-dien-3-ol                             
Total Sterols                             
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Table 42. P-value results for ecotype comparison (Tukey-Kramer HSD) for extracellular lipids detected in 
aerial leaf tissue of Arabidopsis thaliana ecotypes grown at 24 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alc, C26-OH 
       
Alc, C30-OH 
       
Alc, C32-OH 
       
Aldehyde C32 
       
Aldehyde C34 
       
Total Aldehydes 
       
Alk, C29 
       
Alk, C31 
       
Alk, C33 
       
Total Alkanes 
       
FA C24:0 
       
FA C26:0 
       
FA C30:0 
       
FA C32:0 
       
Total Fatty Acids 
       
4-hydroxy-3-methoxy- 
benzoic acid        
4-hydroxy-3,5-
dimethoxy-
benzenepropanoic acid  
       
Sinapic acid 
       
Total Phenols 
       
ST, β-Sitosterol 
       
ST, Cholesterol 
       
ST, 4-methylcholesta-
8,24-dien-3-ol        
Total Sterols 
       
 
 
Table 43. Estimated percentages of variance components results for aerial leaf extracellular lipids. 
Metabolomic 
Platform 
Growth 
Cycle 
Sample Ecotype  Temperature  
Ecotype x 
Temperature  
Extracellular Lipids-
Aerial Leaf  Tissue  
1 45.4 20.8 8.9 23.9 
2 35.1 17.9 19.9 27.1 
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Figure 14a. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
1 of aerial leaf extracellular lipid profiling.   
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Figure 14b. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
2 of aerial leaf extracellular lipid profiling.   
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Figure 15a. Total metabolite profile of Col-0 closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=4], 24 °C Growth Cycle 2 
[n=4]). Error bars represent ± standard error. 
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Figure 15b. Total metabolite profile of Est-1 closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=1], 24 °C Growth Cycle 1 [n=7]; 18 °C Growth Cycle 2 [n=3], 24 °C Growth Cycle 2 
[n=7]). Error bars represent ± standard error. 
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Figure 15c. Total metabolite profile of Sha closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=3], 24 °C Growth Cycle 1 [n=5]; 18 °C Growth Cycle 2 [n=5], 24 °C Growth Cycle 2 
[n=7]). Error bars represent ± standard error. 
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Figure 15d. Total metabolite profile of Ler-1 closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=5], 24 °C Growth Cycle 2 
[n=6]). Error bars represent ± standard error. 
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Figure 15e. Total metabolite profile of Bay-0 closed flower tissue grown at 18 °C compared to 24 °C (18 
°C Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=7], 24 °C Growth Cycle 
2 [n=5]). Error bars represent ± standard error. 
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Figure 15f. Total metabolite profile of Bur-0 closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=4], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=5], 24 °C Growth Cycle 2 
[n=6]). Error bars represent ± standard error. 
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Figure 15g. Total metabolite profile of Tsu-1 closed flower tissue grown at 18 °C compared to 24 °C (18 
°C Growth Cycle 1 [n=5], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=4], 24 °C Growth Cycle 
2 [n=10]). Error bars represent ± standard error. 
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Figure 15h. Total metabolite profile of Cvi-0 closed flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=3], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=6], 24 °C Growth Cycle 2 
[n=6]). Error bars represent ± standard error. 
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Table 44. Total metabolome analysis of closed flower (CF) tissue of Arabidopsis thaliana ecotypes grown 
at 18 °C compared to 24 °C.  The table applies to figures 18 (a-h).    
Metabolite #  Metabolite Name Metabolite #  Metabolite Name 
1 
?-D-(-)-Tagatofuranose/D-
Allofuranose (SG, BJN GCMS 
TM CF 103 129 147 217 244 
305 392 ) 
163 
BJN GCMS TM CF 73 91 210 228 
242 292 322 
2 
SG, BJN GCMS TM CF 147 
204 217 361 400 451 480 
598 
164 
BJN GCMS TM CF 147 217 233 
271 317 361 466 
3 D-Gluconic acid 165 
BJN GCMS TM CF 147 189 205 
273 363 508 
4 
BJN GCMS TM CF 103 172 
191 217 246 299  
166 
BJN GCMS TM CF 156 174 230 
317 434 
5 
BJN GCMS TM CF 147 191 
221 267 287 327 
167 
BJN GCMS TM CF 147 189 217 
292 333 375 449 479 
6 
BJN GCMS TM CF 147 172 
207 306 320 
168 
BJN GCMS TM CF 147 205 289 
318 333 450  
7 
BJN GCMS TM CF 207 281 
381 479 496 510 
169 
BJN GCMS TM CF 147 174 217 
292 333 361 423 449 
8 
BJN GCMS TM CF 73 130 174 
188 203 218 
170 
BJN GCMS TM CF 147 189 217 
246 319 347 389 463 567 
9 Fumaric acid 171 
BJN GCMS TM CF 147 217 299 
357 445 503 
10 
BJN GCMS TM CF 51 78 128 
156 
172 
BJN GCMS TM CF 73 202 291 
377 405  
11 
BJN GCMS TM CF 117 147 
217 292 333 423 
173 
BJN GCMS TM CF 204 217 290 
319 337 361 437  
12 
BJN GCMS TM CF 147 191 
217 319 362 437 
174 
BJN GCMS TM CF 147 204 217 
292 333 355 375  
13 
BJN GCMS TM CF 129 171 
317 356 391 
175 
BJN GCMS TM CF 73 147 207 
245 360 430 473 520 
14 
BJN GCMS TM CF 117 132 
210 299 314 329 
176 
BJN GCMS TM CF 204 267 281 
361 436 505 
15 
?-D-(+)-Turanose (SG, BJN 
GCMS TM CF 147 204 217 
231 243 271 319 361 435 
450 ) 
177 
BJN GCMS TM CF 204 217 267 
361 451 494  
16 
BJN GCMS TM CF 129 223 
369  
178 
BJN GCMS TM CF 73 142 174 
267 289 304 
17 
BJN GCMS TM CF 147 268 
313 327 406 468 
179 
SG, BJN GCMS TM CF 147 204 
217 319 343 363 393 437 
18 
?-Indole-3-acetonitrile (BJN 
GCMS TM CF 73 129 213 
228) 
180 Serine 
19 
BJN GCMS TM CF 73 143 225 
369 440 
181 
SG, BJN GCMS TM CF 204 217 
361 425 451 598 
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Table 44 continued  
20 
SG, BJN GCMS TM CF 147 
205 292 333 363 437  
182 
BJN GCMS TM CF 147 173 217 
244 275 317 346 392 
21 
BJN GCMS TM CF 144 263 
278 299 318 
183 
BJN GCMS TM CF 204 217 290 
319 404 450 
22 
BJN GCMS TM CF 147 207 
318 357 381 
184 
BJN GCMS TM CF 97 110 124 
194 208 299 315 331 
23 
?-Ribonic acid (SG, BJN 
GCMS CF TM 147 217 292 
307 333 393 421) 
185 
BJN GCMS TM CF 393 406 425 
440 
24 
BJN GCMS TM CF 147 173 
191 201 216 233 245 262 
186 α-Linolenic acid 
25 
BJN GCMS TM CF 217 230 
245 267 281 319 348 361 
468 
187 
SG, BJN GCMS TM CF 147 217 
292 307 333 394  
26 
BJN GCMS TM CF 117 147 
292 333 345 393 423  
188 Sucrose 
27 
ST, BJN GCMS TM CF 207 
253 281 355 394 484 
189 
BJN GCMS TM CF 73 99 147 241 
255 283 299 
28 
BJN GCMS TM CF 143 156 
207 227 243 299 327 
190 l-Proline 
29 C25 191 
BJN GCMS TM CF 73 116 147 
192 215 235 258 
30 L-Isoleucine 192 
D-Myo-Inositol, 1,2,4,5,6-
pentakis-O-(trimethylsilyl)-, 
bis(trimethylsilyl) phosphate 
31 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM CF 123 143 
353) 
193 
BJN GCMS TM CF 117 147 190 
217 262 335 364 
32 
SG, BJN GCMS TM CF 147 
191 204 217 305 332 361 
436 
194 FA, C18:0 
33 
SG, BJN GCMS TM CF 147 
204 217 319 363 437 
195 
BJN GCMS TM CF 147 174 207 
265 281 295 
34 
BJN GCMS TM CF 129 157 
193 277 299 
196 
BJN GCMS TM CF 207 225 264 
281 295 
35 
BJN GCMS TM CF 147 174 
262 307 364 
197 
BJN GCMS TM CF 191 207 225 
264 281 295  
36 
BJN GCMS TM CF 171 259 
274  
198 
BJN GCMS TM CF 191 218 299 
314 
37 
BJN GCMS TM CF 147 217 
331 361 433 491 563 
199 
BJN GCMS TM CF 191 221 268 
287 315 341 
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Table 44 continued  
38 
BJN GCMS TM CF 147 227 
299 342 398 422 499 587  
200 
BJN GCMS TM CF 156 199 221 
255 320 
39 
BJN GCMS TM CF 221 248 
267 282 294 336 
201 
BJN GCMS TM CF 147 191 335 
396 
40 
BJN GCMS TM CF 147 173 
217 316 394 
202 
BJN GCMS TM CF 73 116 186 
204 219 299 335 
41 
BJN GCMS TM CF 147 233 
245 259 274 335 
203 
BJN GCMS TM CF 193 223 267 
286 299 327 
42 
BJN GCMS TM CF 129 173 
201 317 355 373 518 
204 
BJN GCMS TM CF 128 216 283 
299  
43 
BJN GCMS TM CF 79 147 
207 285 299 336 373 
205 
BJN GCMS TM CF 147 193 218 
266 299 
44 
BJN GCMS TM CF 333 348 
367 386 
206 
BJN GCMS TM CF 147 183 207 
254 282 328 343 
45 
BJN GCMS TM CF 173 317 
355 399 
207 
BJN GCMS TM CF 79 141 195 
207 265 299 321 
46 
BJN GCMS TM CF 191 207 
221 244 313 337 
208 
BJN GCMS TM CF 192 208 266 
282 297  
47 
BJN GCMS TM CF 147 204 
287 319 392 
209 
BJN GCMS TM CF 91 196 214 
254 282 
48 
BJN GCMS TM CF 136 167 
186  
210 
BJN GCMS TM CF 147 221 295 
341 373 447  
49 
?-FA, C22:0 (BJN GCMS TM 
CF 371 383 397 412) 
211 
BJN GCMS TM CF 174 213 257 
314 329 
50 
BJN GCMS TM CF 117 145 
207 299 327 342 
212 
BJN GCMS TM CF 147 205 217 
257 299 319 
51 
BJN GCMS TM CF 73 147 
247 262  
213 
BJN GCMS TM CF 170 210 253 
295 312 
52 
BJN GCMS TM CF 207 253 
281 355 394 484 
214 BJN GCMS TM CF 147 201 317 
53 
BJN GCMS TM CF 73 103 
172 187 217 243 
215 
BJN GCMS TM CF 170 225 243 
299 314 327 
54 
BJN GCMS TM CF 147 211 
327 415 430 
216 
BJN GCMS TM CF 74 134 184 
226 321 341 
55 
FA, BJN GCMS TM CF 117 
129 311 326 
217 
BJN GCMS TM CF 117 147 207 
299 322 373 
56 l-Threonine 218 
BJN GCMS TM CF 147 191 208 
299 331 357 
57 
BJN GCMS TM CF 156 262 
304 324 
219 
BJN GCMS TM CF 117 147 205 
299 314 359 373 
58 FA, C16:0 220 
BJN GCMS TM CF 191 204 217 
259 306  
59 
BJN GCMS TM CF 147 204 
221 255 319 357 372 392 
221 
BJN GCMS TM CF 129 145 307 
326  
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60 α-Glycerophosphoric acid 222 
BJN GCMS TM CF 99 156 170 
197 225 325 330 
61 
BJN GCMS TM CF 133 207 
281 343 459 495 
223 
BJN GCMS TM CF 117 147 207 
281 355 429 
62 
BJN GCMS TM CF 100 133 
147 196 246 312 331  
224 
BJN GCMS TM CF 129 207 276 
333 352 
63 Malic acid 225 
BJN GCMS TM CF 194 248 262 
299 335 
64 Succinic acid 226 
BJN GCMS TM CF 324 364 380 
395 
65 
BJN GCMS TM CF 147 207 
264 317 373 
227 
BJN GCMS TM CF 199 324 332 
362 393 413 
66 
BJN GCMS TM CF 226 286 
299 316 343 
228 
BJN GCMS TM CF 129 204 221 
317 369 410 
67 
BJN GCMS TM CF 147 191 
221 294 333 344 387 402 
229 
BJN GCMS TM CF 185 202 297 
315 371 399 430 
68 
SG, BJN GCMS TM CF 202 
217 319 361 493 523 
230 
BJN GCMS TM CF 325 369 384 
399 413 459 532 545 
69 L-Threonic acid  231 
BJN GCMS TM CF 170 218 373 
409 442 
70 FA C14:0 232 
BJN GCMS TM CF 147 207 409 
425 
71 
BJN GCMS TM CF 113 149 
191 206 226 
233 
BJN GCMS TM CF 207 243 299 
357 407 487 510 
72 
?-D-(-)-Ribofuranose (SG, 
BJN GCMS TM CF 130 147 
217 232 257 305 362) 
234 L-Glutamic acid 
73 
?-d-Gluconic acid, 2,3,4,6-
tetrakis-O-(TMS)-, δ-lactone 
(SG, BJN GCMS TM CF 147 
189 217 319 333 365 466) 
235 
BJN GCMS TM CF 73 100 115 
128 141 147 169 243 258 275  
74 
SG, BJN GCMS TM CF 147 
205 319 347 376 464 480 
236 
?-D-Turanose (SG, BJN GCMS TM 
CF 147 204 217 243 271 319 361 
435 451) 
75 
?-d-Galactose/D-(+)-Talose 
(SG, BJN GCMS TM CF 147 
205 319 406 435 524)  
237 
BJN GCMS TM CF 147 202 217 
361 390 450 480 550 611  
76 
BJN GCMS TM CF 82 123 
147 278 301 
238 
BJN GCMS TM CF 73 207 281 
361 487 559 
77 
BJN GCMS TM CF 324 362 
378 393 
239 
SG, BJN GCMS TM CF 73 147 207 
217 243 317 332 
78 
BJN GCMS TM CF 141 147 
164 202 215 243 257 281 
240 
BJN GCMS TM CF 73 147 207 
245 360 430 520 545  
79 
BJN GCMS TM CF 84 156 
230 258 362 
241 
BJN GCMS TM CF 116 147 159 
217 261 276 
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80 
BJN GCMS TM CF 129 296 
386 469 484 498  
242 L-Threonine 
81 
BJN GCMS TM CF 126 172 
195 240 
243 
?-Sinapic acid (BJN GCMS TM CF 
162 249 279 323 338 353 368) 
82 
BJN GCMS TM CF 195 210 
263 294 322 
244 BJN GCMS TM CF 210 299 314 
83 
BJN GCMS TM CF 285 299 
313 481 
245 
SG, BJN GCMS TM CF 103 147 
217 307 331 362 394 
84 
BJN GCMS TM CF 103 129 
147 218 337 408 427 
246 
BJN GCMS TM CF 170 242 275 
313 335  
85 C29 247 
BJN GCMS TM CF 134 147 162 
176 261 313 328  
86 
BJN GCMS TM CF 126 170 
279 332 
248 
BJN GCMS TM CF 57 71 85 202 
365 393  
87 Campesterol 249 
BJN GCMS TM CF 147 205 245 
387 417 448 489 
88 D-Fructose 250 
BJN GCMS TM CF 147 217 246 
305 319 333 347 367  
89  β-Sitosterol  251 
BJN GCMS TM CF 117 147 174 
267 314 329 355 
90 
BJN GCMS TM CF 133 207 
281 341 381 470 
252 
BJN GCMS TM CF 142 186 216 
288 303 
91 
BJN GCMS TM CF 147 204 
217 273 319 363 407 
253 Adenosine 
92 FA, C26:0  254 
BJN GCMS TM CF 211 285 299 
373 
93 1-Hexacosanol  255 
BJN GCMS TM CF 147 189 205 
217 292 319 333 361 420 
94 FA, C24:0 256 
 N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-purin-2-
amine 
95 Myo-Inositol 257 
SG, BJN GCMS TM CF 129 147 
189 217 244 305 332 393 450 
96 
?-Glyceryl-glycoside (BJN 
GCMS TM CF 147 204 217 
337 361 388) 
258 
BJN GCMS TM CF 117 147 299 
314 
97 
?-D-Fructose (SG, BJN GCMS 
TM CF 73 103 147 217 307 
364 464 554) 
259 
BJN GCMS TM CF 204 217 243 
281 337 361 405 429 451 
98 
BJN GCMS TM CF 147 205 
217 319 352 376 421 
260 
BJN GCMS TM CF 103 155 210 
228 243  
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99 
?-Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester (BJN GCMS TM CF 411 
427 440) 
261 
BJN GCMS TM CF 147 218 279 
323 338 353 368  
100 BJN GCMS TM CF 337 352  262 
BJN GCMS TM CF 73 147 155 
218 229 257 
101 
SG, BJN GCMS TM CF 204 
217 361 407 435 451 
263 
BJN GCMS TM CF 147 163 174 
192 206 262 299 
102 
BJN GCMS TM CF 123 137 
179 278  
264 γ-Aminobutyric acid 
103 
SG, BJN GCMS TM CF 73 204 
217 243 333 
265 
BJN GCMS TM CF 190 313 327 
342 
104 
BJN GCMS TM CF 147 205 
253 327 369 385 399 
266 
BJN GCMS TM CF 100 115 128 
147 201 243  
105 
?-1-Monooleoylglycerol (BJN 
GCMS TM CF 395 408 433 
457) 
267 
BJN GCMS TM CF 174 200 226 
258 362 
106 
?-D-(+)-Talose/d-Galactose 
(SG, BJN GCMS TM CF 147 
160 205 319 364 466) 
268 
BJN GCMS TM CF 73 103 116 
147 158 173 190 203 262 
107 
?-L-Ascorbic acid (BJN GCMS 
TM CF 147 205 333 375 449 
464) 
269 
BJN GCMS TM CF 147 191 217 
245 258 306 333 348  
108 
SG, BJN GCMS TM CF 147 
217 258 348 387 445 
270 
BJN GCMS TM CF 147 207 217 
281 361 405 429 452 
109 9,12-Octadecadienoic acid 271 
BJN GCMS TM CF 147 217 276 
302 319 392  
110 
?-d-Ribose (SG, BJN GCMS 
TM CF 103 147 217 307 331 
362 392) 
272 Glycine 
111 FA, C20:0  273 
BJN GCMS TM CF 174 214 361 
376 
112 
BJN GCMS TM CF 147 191 
217 273 319 363 450 
274 
BJN GCMS TM CF 133 147 160 
220 235 
113 
SG, BJN GCMS TM CF 147 
204 217 319 361 461 496 
275 
BJN GCMS TM CF 147 207 285 
299 373  
114 
SG, BJN GCMS TM CF 299 
315 342 369 398 422 497 
276 
BJN GCMS TM CF 147 217 343 
357 373 424 446 
115 Phosphoric acid 277 
BJN GCMS TM CF 73 155 171 
229 257 272 
116 OA, Isocitric acid 278 
BJN GCMS TM CF 147 217 333 
362 
117 
BJN GCMS TM CF 117 154 
194 234 303 333 353 
279 
BJN GCMS TM CF 230 236 245 
259 280 322 348 376 
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118 FA, C17:0 280 
SG, BJN GCMS TM CF 147 217 
271 319 361 421 451 565 
119 
SG, BJN GCMS TM CF 147 
191 217 289 318 433 569 
593 
281 L-Phenylalanine 
120 
BJN GCMS TM CF 130 160 
245 262 285 299 314 373 
282 
BJN GCMS TM CF 57 71 85 99 
207 380 408 440 
121 
BJN GCMS TM CF 222 254 
269 299 420 450 
283 L-Valine 
122 
BJN GCMS TM CF 202 217 
318 357 461 493 
284 
BJN GCMS TM CF 147 204 219 
237 313 371 401 459 
123 
BJN GCMS TM CF 123 147 
191 207 278 316 
285 
BJN GCMS TM CF 117 170 257 
341 360 
124 L-Aspartic acid 286 L-Leucine 
125 
BJN GCMS TM CF 406 425 
451 
287 L-Serine 
126 
SG, BJN GCMS TM CF 147 
191 204 217 305 361 433 
524 683 
288 
BJN GCMS TM CF 73 147 221 
237 262 276 291 306 
127 
BJN GCMS TM CF 207 223 
327 341 355 380 405 428 
473 488 
289 
BJN GCMS TM CF 79 147 265 
281 369 
128 Glyceric acid 290 
BJN GCMS TM CF 147 218 264 
292 319 361 379 
129 1-Octadecanol 291 
BJN GCMS TM CF 279 290 307 
321 335  
130 
BJN GCMS TM CF 129 207 
255 281 299 341 380 470 
292 
BJN GCMS TM CF 157 191 242 
330 
131 
SG, BJN GCMS TM CF 147 
207 217 305 331 361 433 
450 
293 
BJN GCMS TM CF 147 189 205 
217 273 295 333 363 376  
132 
FA, BJN GCMS TM CF 285 
313 328 
294 
SG, BJN GCMS TM CF 217 361 
451 487 559 
133 
BJN GCMS TM CF 123 213 
228 278 313 338 
295 
BJN GCMS TM CF 147 205 267 
341 399 429 487 
134 
9H-Purin-6-amine, N,9-
bis(trimethylsilyl)- 
296 
BJN GCMS TM CF 103 170 242 
275 305 341 
135 
BJN GCMS TM CF 147 217 
271 319 331 361 450 
297 
BJN GCMS TM CF 79 147 174 
192 212 221 243 266 
136 
SG, BJN GCMS TM CF 147 
217 292 333  
298 
BJN GCMS TM CF 147 191 207 
359 373 449 
137  l-Leucine 299 
BJN GCMS TM CF 147 159 232 
276 373 
138 l-Methionine 300 BJN GCMS TM CF 198 218 355 
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139 β-Alanine  301 BJN GCMS TM CF 227 301 344 
140 L-Tyrosine 302 Pyroglutamic acid 
141 
?-D-(+)-Trehalose/α-D-
Glucopyranoside (SG, BJN 
GCMS TM CF 73 147 217 
243 271 319 361 435 460) 
303 L-Asparagine 
142 
?-D-Glucose/D-Galactose 
(SG, BJN GCMS TM CF 191 
204 217 319 361 393 435) 
304 
BJN GCMS TM CF 174 205 227 
299 338 
143 
?-D-Turanose (SG, BJN 
GCMS TM CF 147 217 243 
271 319 361 435 451) 
305 l-Alanine 
144 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(TMS)-, 
lactone/Galactonic acid, 
2,3,5,6-tetrakis-O-(TMS)-, 
lactone (SG, BJN GCMS TM 
CF 147 204 217 244 305 333 
361 466)  
306 
BJN GCMS TM CF 147 191 210 
228 285 
145 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(trimethylsilyl)-, 
lactone (SG, BJN GCMS TM 
CF 73 147 217 319 333 361 
410 466) 
307 
BJN GCMS TM CF 147 156 201 
246  
146 
SG Acid, BJN GCMS TM CF 
147 205 217 292 319 333 
359 435 466 
308 
BJN GCMS TM CF 147 189 259 
321 359 374 435 
147 
SG, BJN GCMS TM CF 147 
191 204 217 248 260 335 
350 
309 
BJN GCMS TM CF 245 280 324 
368 410 643 
148 
SG, BJN GCMS TM CF 73 
147 205 319 359 
310 
BJN GCMS TM CF 174 214 297 
347 
149 
SG, BJN GCMS TM CF 147 
217 243 271 361 435 451 
311 
BJN GCMS TM CF 126 170 184 
332 
150 
SG, BJN GCMS TM CF 204 
217 235 249 339 361 433 
312 L-Proline  
151 
SG, BJN GCMS TM CF 147 
217 243 258 319 361 387 
450 
313 
BJN GCMS TM CF 73 157 173 
245 316 347 379 
152 
SG, BJN GCMS TM CF 193 
204 217 361 434 465 
314 
BJN GCMS TM CF 147 205 244 
273 333 363 
153 
SG, BJN GCMS TM CF 204 
217 319 361 451 598 
315 Ornithine 
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154 
SG, BJN GCMS TM CF 204 
217 361 450 480 539 569  
316 
BJN GCMS TM CF 147 157 173 
245 316 347 377 406 
155 
SG, BJN GCMS TM CF 204 
217 312 361 450 493 531 
317 Uridine 
156 
BJN GCMS TM CF 147 160 
221 276 305  
318 
BJN GCMS TM CF 257 267 287 
299 311 326  
157 
BJN GCMS TM CF 73 147 
156 201 211 246 288 318 
319 
BJN GCMS TM CF 147 191 204 
217 242 288 333 362 
158 
BJN GCMS TM CF 120 146 
156 191 207 222 263 281 
320 
?-D-Gluconic acid (SG, BJN GCMS 
TM CF 147 217 292 319 333 359 
423 523 614) 
159 
BJN GCMS TM CF 142 217 
244 348 
321 
BJN GCMS TM CF 91 117 207 
312 346 
160 
BJN GCMS TM CF 147 204 
217 244 291 347 364 
322 
?-D-(+)-Turanose (SG, BJN GCMS 
TM CF 147 191 204 217 231 271 
319 361 451)  
161 
BJN GCMS TM CF 147 243 
317 345 360 
323  l-Glutamine 
162 
BJN GCMS TM CF 147 207 
221 273 295 339 368 381 
393  
324 
BJN GCMS TM CF 147 189 205 
273 363 391 406  
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Table 45 Growth Cycle comparisons of growth temperature effect (18 °C vs 24 °C) on accumulation of 
significant metabolites detected in flower buds across 8 ecotypes.  Green indicates an increase in 
abundance, while red indicates a decrease.  
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                                  
Alc, 1-Hexacosanol                                 
Alc, 1-Octadecanol                                 
Alk, C29                                 
AM, 9H-Purin-6-amine, N,9-
bis(trimethylsilyl)-                                 
AM, N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-purin-2-
amine                                 
AA, L-Isoleucine                                 
AA, L-Threonic acid                                 
AA, L-Aspartic acid                                 
 AA, l-Leucine                                 
AA,  l-Methionine                                 
AA, β-Alanine                                 
AA, L-Tyrosine                                 
AA, Serine                                 
AA, l-Proline                                 
AA, L-Threonine                                 
AA, Glycine                                 
AA, Phenylalanine                                  
AA, L-Valine                                 
AA, L-Leucine                                 
AA, Pyroglutamic acid                                 
AA, L-Asparagine                                 
AA, l-Alanine                                 
AA, L-Proline                                 
AA, Ornithine                                 
AA, l-Glutamine                                 
AA, L-Glutamic acid                                 
AA, γ-Aminobutyric acid                                 
α-Glycerophosphoric acid                                 
Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester                                 
FA, C22:0                                 
FA, C16:1 (Δ9)                                 
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FA, C16:0                                 
FA, C14:0                                 
FA, C18:2 (Δ9,Δ12)                                 
FA, C17:0                                 
FA, BJN GCMS TM 285 313 
328                                 
FA, C18:3 (Δ9,Δ12, Δ15)                                 
1-Monooleoylglycerol                                 
NS, Adenosine                                 
NS, Uridine                                 
OA, Fumaric acid                                 
OA, Malic acid                                 
OA, Succinic acid                                 
OA, Phosphoric acid                                 
OA, Isocitric acid                                 
Sinapic acid                                 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353)                                 
ST, BJN GCMS TM 207 253 
281 355 394 484                                 
ST, Campesterol                                 
ST, β-Sitosterol                                  
SG, BJN GCMS TM 147 204 
217 361 400 451 480 598                                 
SG, BJN GCMS TM 147 205 
292 333 363 437                                  
?-Ribonic acid (SG, 147 217 
292 307 333 393 421)                                 
SG, BJN GCMS TM 147 204 
217 319 363 437                                 
SG, BJN GCMS TM 202 217 
319 361 493 523                                 
?-D-(-)-Ribofuranose (SG, 
BJN GCMS TM 130 147 217  
232 257 305 362)                                 
SG (Hexose), BJN GCMS TM 
147 205 319 347 376 464 
480                                 
SG, BJN GCMS TM 147 205 
319 406 435 524 (?-d-
Galactose/D-(+)-Talose) 
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SG, D-Fructose                                 
SG, Myo-Inositol                                 
SG, Glyceryl-glycoside                                 
?-D-Fructose, O-
methyloxime (5 TMS) 
(SG, BJN GCMS TM 73 
103 147 217 307 364 
464 554)                                 
SG (1,2,3,4-Tetrakis-
O-
(TMS)pentopyranose), 
BJN GCMS TM 73 204 
217 243 333                                 
SG, BJN GCMS TM 147 
160 205 319 364 466 
(?-D-(+)-Talose/d-
Galactose)                                 
L-Ascorbic acid                                 
SG, BJN GCMS TM 147 
217 258 348 387 445                                 
?-d-Ribose (SG, BJN 
GCMS TM 103 147 
217 307 331 362 392)                                 
SG, BJN GCMS TM 147 
204 217 319 361 461 
496                                 
SG, BJN GCMS TM 299 
315 342 369 398 422 
497                                 
SG, BJN GCMS TM 147 
217 292 333                                  
SG, BJN GCMS TM 73 
147 217 243 271 319 
361 435 460 (?-D-(+)-
Trehalose/α-D-
Glucopyranoside, 
1,3,4,6-tetrakis-O-
(TMS)-β-D-
fructofuranosyl)                                 
?-D-Glucose/D-
Galactose (SG, BJN 
GCMS TM 191 204 
217 319 361 393 435)                                 
SG Acid, BJN GCMS 
TM 147 205 217 292 
319 333 359 435 466                                 
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Table 45 continued  
SG, BJN GCMS 
TM 204 217 361 
425 451 598                                 
SG, BJN GCMS 
TM 147 217 292 
307 333 394                                  
SG, Sucrose                                 
SG, D-Myo-
Inositol, 
1,2,4,5,6-
pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate                                 
SG, BJN GCMS 
TM 147 204 217 
243 271 319 361 
435 451/?-D-
Turanose                                 
SG (Furanose (4 
O-TMS or 5 O-
TMS)), BJN 
GCMS TM 73 147 
207 217 243 317 
332                                 
SG (Pentose (4 
O-TMS)), BJN 
GCMS TM 103 
147 217 307 331 
362 394                                 
SG, BJN GCMS 
TM 129 147 189 
217 244 305 332 
393 450                                 
SG, BJN GCMS 
TM 147 217 271 
319 361 421 451 
565                                 
SG, BJN GCMS 
TM 217 361 451 
487 559                                 
SG, 147 191 204 
217 231 271 319 
361 451/?-D-(+)-
Turanose                                 
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Table 45 continued  
?-Indole-3-
acetonitrile, 
TMS (BJN 
GCMS TM 
73 129 213 
228)                                 
 
Table A46. P-value results for temperature comparison (ANOVA) for significant metabolites detected in 
flower buds of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 
ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 
0.01 < p ≤ 0.05 and p ≤ 0.01. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite                 
Alc, 1-Octadecanol 
        Alc, 1-Hexacosanol 
        Alk, C29 
        AM, 9H-Purin-6-amine, N,9-
bis(trimethylsilyl)- 
        AM, N,9-bis(Trimethylsilyl)-
6-[(trimethylsilyl)oxy]-9H-
purin-2-amine 
        AA, L-Isoleucine 
        AA, L-Threonic acid 
        AA, L-Aspartic acid 
         AA, l-Leucine 
        AA,  l-Methionine 
        AA, β-Alanine 
        AA, L-Tyrosine 
        AA, Serine 
        AA, l-Proline 
        AA, L-Threonine 
        AA, Glycine 
        AA, Phenylalanine  
        AA, L-Valine 
        AA, L-Leucine 
        AA, Pyroglutamic acid 
        AA, L-Asparagine 
        AA, l-Alanine 
        AA, L-Proline 
        AA, Ornithine 
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Table 46 continued  
AA, l-Glutamine 
        AA, L-Glutamic acid 
        AA, γ-Aminobutyric acid 
        α-Glycerophosphoric acid 
        Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester 
        FA, C22:0 
        FA, C16:1 (Δ9) 
        FA, C16:0 
        FA, C14:0 
        FA, C18:2 (Δ9,Δ12) 
        FA, C17:0 
        FA, BJN GCMS TM 285 313 
328 
        FA, C18:3 (Δ9,Δ12, Δ15) 
        1-Monooleoylglycerol 
        NS, Adenosine 
        NS, Uridine 
        OA, Fumaric acid 
        OA, Malic acid 
        OA, Succinic acid 
        OA, Phosphoric acid 
        OA, Isocitric acid 
        Sinapic acid 
        ?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 353) 
        ST, BJN GCMS TM 207 253 
281 355 394 484 
        ST, Campesterol 
        ST, β-Sitosterol  
        SG, BJN GCMS TM 147 204 
217 361 400 451 480 598 
        SG, BJN GCMS TM 147 205 
292 333 363 437  
        ?-Ribonic acid (SG, 147 217 
292 307 333 393 421) 
        SG, BJN GCMS TM 147 204 
217 319 363 437 
        SG, BJN GCMS TM 202 217 
319 361 493 523 
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Table 46 continued  
?-D-(-)-Ribofuranose 
(SG, BJN GCMS TM 
130 147 217  232 257 
305 362) 
        SG (Hexose), BJN 
GCMS TM 147 205 
319 347 376 464 480 
        SG, BJN GCMS TM 147 
205 319 406 435 524 
(?-d-Galactose/D-(+)-
Talose) 
        SG, D-Fructose 
        SG, Myo-Inositol 
        SG, Glyceryl-glycoside 
        ?-D-Fructose, O-
methyloxime (5 TMS) 
(SG, BJN GCMS TM 73 
103 147 217 307 364 
464 554) 
        SG (1,2,3,4-Tetrakis-
O-
(TMS)pentopyranose), 
BJN GCMS TM 73 204 
217 243 333 
        SG, BJN GCMS TM 147 
160 205 319 364 466 
(?-D-(+)-Talose/d-
Galactose) 
        L-Ascorbic acid 
        SG, BJN GCMS TM 147 
217 258 348 387 445 
        ?-d-Ribose (SG, BJN 
GCMS TM 103 147 
217 307 331 362 392) 
        SG, BJN GCMS TM 147 
204 217 319 361 461 
496 
        SG, BJN GCMS TM 299 
315 342 369 398 422 
497 
        SG, BJN GCMS TM 147 
217 292 333  
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Table 46 continued  
SG, BJN GCMS 
TM 73 147 217 
243 271 319 361 
435 460 (?-D-(+)-
Trehalose/α-D-
Glucopyranoside, 
1,3,4,6-tetrakis-
O-(TMS)-β-D-
fructofuranosyl) 
        ?-D-Glucose/D-
Galactose (SG, 
BJN GCMS TM 
191 204 217 319 
361 393 435) 
        SG Acid, BJN 
GCMS TM 147 
205 217 292 319 
333 359 435 466 
        SG, BJN GCMS 
TM 147 191 204 
217 248 260 335 
350 
        SG, BJN GCMS 
TM 73 147 205 
319 359 
        SG, BJN GCMS 
TM 147 217 243 
271 361 435 451 
        SG, BJN GCMS 
TM 147 217 243 
258 319 361 387 
450 
        SG, BJN GCMS 
TM 193 204 217 
361 434 465 
        SG, BJN GCMS 
TM 204 217 361 
450 480 539 569  
        SG, BJN GCMS 
TM 204 217 312 
361 450 493 531 
        SG, BJN GCMS 
TM 147 204 217 
319 343 363 393 
437 
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Table 46 continued  
SG, BJN GCMS 
TM 204 217 361 
425 451 598 
        SG, BJN GCMS 
TM 147 217 292 
307 333 394  
        SG, Sucrose 
        SG, D-Myo-
Inositol, 
1,2,4,5,6-
pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate 
        SG, BJN GCMS 
TM 147 204 217 
243 271 319 361 
435 451/?-D-
Turanose 
        SG (Furanose (4 
O-TMS or 5 O-
TMS)), BJN 
GCMS TM 73 147 
207 217 243 317 
332 
        SG (Pentose (4 
O-TMS)), BJN 
GCMS TM 103 
147 217 307 331 
362 394 
        SG, BJN GCMS 
TM 129 147 189 
217 244 305 332 
393 450 
        SG, BJN GCMS 
TM 147 217 271 
319 361 421 451 
565 
        SG, BJN GCMS 
TM 217 361 451 
487 559 
        SG, 147 191 204 
217 231 271 319 
361 451/?-D-(+)-
Turanose 
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Table 46 continued  
?-Indole-3-
acetonitrile, 
TMS (BJN 
GCMS TM 
73 129 213 
228) 
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Figure 16a. Total metabolite profiles of Est-1 versus Col-0 closed flower tissue grown at 18 °C   (Growth 
Cycle 1 [Est-1, n=1; Col-0, n=6]; Growth Cycle 2 [Est-1, n=3; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 16b. Total metabolite profiles of Sha versus Col-0 closed flower tissue grown at 18 °C   (Growth 
Cycle 1 [Sha, n=3; Col-0, n=6]; Growth Cycle 2 [Sha, n=5; Col-0, n=4]).  Error bars represent ± standard 
error.   
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Figure 16c. Total metabolite profiles of Ler-1 versus Col-0 closed flower tissue grown at 18 °C   (Growth 
Cycle 1 [Ler-1, n=5; Col-0, n=6]; Growth Cycle 2 [Ler-1, n=5; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 16d. Total metabolite profiles of Bay-0 versus Col-0 closed flower tissue grown at 18 °C   (Growth 
Cycle 1 [Bay-0, n=5; Col-0, n=6]; Growth Cycle 2 [Bay-0, n=7; Col-0, n=4]).  Error bars represent ± 
standard error.   
0 
325 
-10 -5 0 5 10 
M
e
ta
b
o
lit
e
 #
 
log2 (18 °C [Bay-0/Col-0]) 
Alcohols (Experiment 1) 
Alcohols (Experiment 2) 
Alkanes (Experiment 1) 
Alkanes (Experiment 2) 
Amines (Experiment 1) 
Amines (Experiment 2) 
Amino Acids (Experiment 1) 
Amino Acids (Experiment 2) 
Esters (Experiment 1) 
Esters (Experiment 2) 
Fatty Acids (Experiment 1) 
Fatty Acids (Experiment 2) 
Glycerols (Experiment 1) 
Glycerols (Experiment 2) 
Nucleosides (Experiment 1) 
Nucleosides (Experiment 2) 
Organic Acids (Experiment 1) 
Organic Acids (Experiment 2) 
Phenols (Experiment 1) 
Phenols (Experiment 2) 
Phytols (Experiment 1) 
Phytols (Experiment 2) 
Sterols (Experiment 1) 
Sterols (Experiment 2) 
Sugars (Experiment 1) 
Sugars (Experiment 2) 
Unknowns (Experiment 1) 
Unknowns (Experiment 2) 
169 
 
 
Figure 16e. Total metabolite profiles of Bur-0 versus Col-0 closed flower tissue grown at 18 °C (Growth 
Cycle 1 [Bur-0, n=4; Col-0, n=6]; Growth Cycle 2 [Bur-0, n=6; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 16f. Total metabolite profiles of Tsu-1 versus Col-0 closed flower tissue grown at 18 °C (Growth 
Cycle 1 [Tsu-1, n=5; Col-0, n=6]; Growth Cycle 2 [Tsu-1, n=4; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 16g. Total metabolite profiles of Cvi-0 versus Col-0 closed flower tissue grown at 18 °C   (Growth 
Cycle 1 [Cvi-0, n=3; Col-0, n=6]; Growth Cycle 2 [Cvi-0, n=6; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 17a. Total metabolite profiles of Est-1 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Est-1, n=7; Col-0, n=6]; Growth Cycle 2 [Est-1, n=7; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 17b. Total metabolite profiles of Sha versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Sha, n=5; Col-0, n=6]; Growth Cycle 2 [Sha, n=7; Col-0, n=4]).  Error bars represent ± standard 
error.   
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Figure 17c. Total metabolite profiles of Ler-1 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Ler-1 and Col-0, n=6]; Growth Cycle 2 [Ler-1, n=6; Col-0, n=4]).  Error bars represent ± standard 
error.   
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Figure 17d. Total metabolite profiles of Bay-0 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Bay-0 and Col-0, n=6]; Growth Cycle 2 [Bay-0, n=5; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 17e. Total metabolite profiles of Bur-0 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Bur-0, n=5; Col-0, n=6]; Growth Cycle 2 [Bur-0, n=6; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 17f. Total metabolite profiles of Tsu-1 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Tsu-1 and Col-0, n=6]; Growth Cycle 2 [Tsu-1, n=10; Col-0, n=4]).  Error bars represent ± 
standard error.   
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Figure 17g. Total metabolite profiles of Cvi-0 versus Col-0 closed flower tissue grown at 24 °C (Growth 
Cycle 1 [Cvi-0 and Col-0, n=6]; Growth Cycle 2 [Cvi-0, n=6; Col-0, n=4]).  Error bars represent ± standard 
error.  
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Table 47. Total metabolome analysis of closed flower (CF) tissue of Arabidopsis thaliana ecotypes grown 
at 18 °C and 24 °C compared to 18 °C and 24 °C Col-0.  The table applies to figures 19 (a-g) and 20 (a-g).   
Metabolite # Metabolite Name Metabolite # Metabolite Name 
1 FA, C16:0 163 
BJN GCMS TM CF 73 147 221 
237 262 276 291 306 
2 Fumaric acid 164 
BJN GCMS TM CF 120 146 156 
191 207 222 263 281 
3 
BJN GCMS TM CF 136 167 
186  
165 
BJN GCMS TM CF 147 207 285 
299 373  
4 
BJN GCMS TM CF 133 147 
160 220 235 
166 
BJN GCMS TM CF 147 159 232 
276 373 
5 
?-D-(-)-Tagatofuranose/D-
Allofuranose (SG, BJN GCMS 
TM CF 103 129 147 217 244 
305 392)  
167 
BJN GCMS TM CF 142 217 244 
348 
6 
BJN GCMS TM CF 73 116 147 
192 215 235 258 
168 
BJN GCMS TM CF 147 204 217 
244 291 347 364 
7 
?-Indole-3-acetonitrile (BJN 
GCMS TM CF 73 129 213 
228) 
169 
BJN GCMS TM CF 147 243 317 
345 360 
8 D-Gluconic acid 170 
BJN GCMS TM CF 147 191 204 
217 242 288 333 362 
9 
SG, BJN GCMS TM CF 147 
205 292 333 363 437  
171 
BJN GCMS TM CF 117 147 174 
267 314 329 355 
10 
SG, BJN GCMS TM CF 129 
147 189 217 244 305 332 
393 450 
172 
BJN GCMS TM CF 147 189 205 
217 273 295 333 363 376  
11 
BJN GCMS TM CF 195 210 
263 294 322 
173 
BJN GCMS TM CF 147 218 264 
292 319 361 379 
12 
?-D-(+)-Turanose (SG, BJN 
GCMS TM CF 147 204 217 
231 243 271 319 361 435 
450) 
174 
BJN GCMS TM CF 147 217 233 
271 317 361 466 
13 
?-d-Ribose (SG, BJN GCMS 
TM CF 103 147 217 307 331 
362 392) 
175 
BJN GCMS TM CF 147 157 173 
245 316 347 377 406 
14 
?-Glyceryl-glycoside (BJN 
GCMS TM CF 147 204 217 
337 361 388) 
176 
BJN GCMS TM CF 147 189 205 
273 363 508 
15 
BJN GCMS TM CF 147 205 
253 327 369 385 399 
177 
BJN GCMS TM CF 156 174 230 
317 434 
16 
BJN GCMS TM CF 103 172 
191 217 246 299  
178 
BJN GCMS TM CF 147 205 244 
273 333 363 
17 
BJN GCMS TM CF 207 253 
281 355 394 484 
179 
BJN GCMS TM CF 147 189 217 
292 333 375 449 479 
18 
FA, BJN GCMS TM CF 117 
129 311 326 
180 
BJN GCMS TM CF 147 217 246 
305 319 333 347 367  
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Table 47 continued 
19 1-Octadecanol 181 
BJN GCMS TM CF 147 174 217 
292 333 361 423 449 
20 
BJN GCMS TM CF 207 281 
381 479 496 510 
182 
BJN GCMS TM CF 147 189 259 
321 359 374 435 
21 
BJN GCMS TM CF 190 313 
327 342 
183 
BJN GCMS TM CF 147 189 217 
246 319 347 389 463 567 
22 C25 184 
BJN GCMS TM CF 147 217 299 
357 445 503 
23 
SG, BJN GCMS TM CF 73 204 
217 243 333 
185 
BJN GCMS TM CF 73 202 291 
377 405  
24 
SG, BJN GCMS TM CF 147 
217 258 348 387 445 
186 
BJN GCMS TM CF 204 217 290 
319 337 361 437  
25 
BJN GCMS TM CF 202 217 
318 357 461 493 
187 
BJN GCMS TM CF 147 204 217 
292 333 355 375  
26 
BJN GCMS TM CF 129 207 
255 281 299 341 380 470 
188 
BJN GCMS TM CF 73 147 207 
245 360 430 473 520 
27 Serine 189 
BJN GCMS TM CF 147 205 267 
341 399 429 487 
28 l-Threonine 190 
BJN GCMS TM 204 267 281 361 
436 505 
29 
BJN GCMS TM CF 245 280 
324 368 410 643 
191 
BJN GCMS TM CF 204 217 267 
361 451 494  
30 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM CF 123 143 
353) 
192 
BJN GCMS TM 147 207 217 281 
361 405 429 452 
31 
BJN GCMS TM CF 129 171 
317 356 391 
193 
SG, BJN GCMS TM CF 147 217 
292 333  
32 
BJN GCMS TM CF 73 130 174 
188 203 218 
194 
SG, BJN GCMS TM CF 147 205 
319 347 376 464 480 
33 
?-Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester (BJN GCMS TM CF 411 
427 440) 
195 FA, C18:0 
34 FA, C14:0 196 
BJN GCMS TM CF 147 174 207 
265 281 295 
35 
BJN GCMS TM CF 117 132 
210 299 314 329 
197 
BJN GCMS TM CF 207 225 264 
281 295 
36 
BJN GCMS TM CF 126 172 
195 240 
198 
BJN GCMS TM CF 191 207 225 
264 281 295  
37 
BJN GCMS TM CF 79 147 207 
285 299 336 373 
199 
BJN GCMS TM CF 191 218 299 
314 
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Table 47 continued 
38 
BJN GCMS TM CF 129 223 
369  
200 
BJN GCMS TM CF 191 221 268 
287 315 341 
39 
BJN GCMS TM CF 117 147 
217 292 333 423 
201 
BJN GCMS TM CF 156 199 221 
255 320 
40 
BJN GCMS TM CF 147 191 
217 319 362 437 
202 
BJN GCMS TM CF 147 191 207 
359 373 449 
41 
BJN GCMS TM CF 73 143 225 
369 440 
203 
BJN GCMS TM CF 147 217 333 
362 
42 
BJN GCMS TM CF 97 110 124 
194 208 299 315 331 
204 
BJN GCMS TM CF 147 191 335 
396 
43 
BJN GCMS TM CF 113 149 
191 206 226 
205 
BJN GCMS TM CF 73 116 186 
204 219 299 335 
44 Succinic acid 206 
BJN GCMS TM CF 193 223 267 
286 299 327 
45 
BJN GCMS TM CF 147 207 
318 357 381 
207 
BJN GCMS TM CF 128 216 283 
299  
46 
BJN GCMS TM CF 82 123 147 
278 301 
208 
BJN GCMS TM CF 147 193 218 
266 299 
47 
BJN GCMS TM CF 126 170 
279 332 
209 
BJN GCMS TM CF 279 290 307 
321 335  
48 OA, Isocitric acid 210 
BJN GCMS TM CF 79 141 195 
207 265 299 321 
49 L-Threonic acid 211 
BJN GCMS TM CF 192 208 266 
282 297  
50 
BJN GCMS TM CF 156 262 
304 324 
212 
BJN GCMS TM CF 91 196 214 
254 282 
51 
?-Ribonic acid (SG, BJN 
GCMS TM CF 147 217 292 
307 333 393 421) 
213 
BJN GCMS TM CF 157 191 242 
330 
52 
BJN GCMS TM CF 147 173 
191 201 216 233 245 262 
214 
BJN GCMS TM CF 147 221 295 
341 373 447  
53 
BJN GCMS TM CF 217 230 
245 267 281 319 348 361 
468 
215 
BJN GCMS TM CF 147 205 217 
257 299 319 
54 
BJN GCMS TM CF 211 285 
299 373 
216 
BJN GCMS TM CF 170 210 253 
295 312 
55 
BJN GCMS TM CF 129 157 
193 277 299 
217 
BJN GCMS TM CF 170 225 243 
299 314 327 
56 FA, C17:0 218 
BJN GCMS TM CF 74 134 184 
226 321 341 
57 
BJN GCMS TM CF 171 259 
274  
219 
BJN GCMS TM CF 117 147 299 
314 
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Table 47 continued 
58 
?-d-Galactose/D-(+)-Talose 
(SG, BJN GCMS TM CF 147 
205 319 406 435 524) 
220 
BJN GCMS TM CF 191 204 217 
259 306  
59 L-Isoleucine 221 
BJN GCMS TM CF 126 170 184 
332 
60 
BJN GCMS TM CF 147 233 
245 259 274 335 
222 
BJN GCMS TM CF 129 145 307 
326  
61 FA, C20:0  223 
BJN GCMS TM CF 117 170 257 
341 360 
62 Phosphoric acid 224 
BJN GCMS TM CF 117 147 207 
281 355 429 
63 
BJN GCMS TM CF 129 173 
201 317 355 373 518 
225 
BJN GCMS TM CF 91 117 207 
312 346 
64 
BJN GCMS TM CF 117 147 
190 217 262 335 364 
226 
BJN GCMS TM CF 324 364 380 
395 
65 
BJN GCMS TM CF 147 211 
327 415 430 
227 
BJN GCMS TM CF 199 324 332 
362 393 413 
66 
 N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-
purin-2-amine 
228 
BJN GCMS TM CF 129 204 221 
317 369 410 
67 
BJN GCMS TM CF 130 160 
245 262 285 299 314 373 
229 
BJN GCMS TM CF 185 202 297 
315 371 399 430 
68 
BJN GCMS TM CF 173 317 
355 399 
230 
BJN GCMS TM CF 170 218 373 
409 442 
69 
BJN GCMS TM CF 191 207 
221 244 313 337 
231 
BJN GCMS TM CF 147 207 409 
425 
70 
BJN GCMS TM CF 116 147 
159 217 261 276 
232 
BJN GCMS TM CF 207 243 299 
357 407 487 510 
71 
BJN GCMS TM CF 147 217 
331 361 433 491 563 
233 FA, C26:0  
72 
BJN GCMS TM CF 147 227 
299 342 398 422 499 587  
234 
BJN GCMS TM CF 204 217 243 
281 337 361 405 429 451 
73 
BJN GCMS TM CF 221 248 
267 282 294 336 
235 
BJN GCMS TM CF 73 99 147 
241 255 283 299 
74 
BJN GCMS TM CF 147 268 
313 327 406 468 
236 
SG, BJN GCMS TM CF 147 191 
204 217 305 332 361 436 
75 
SG, BJN GCMS TM CF 147 
207 217 305 331 361 433 
450 
237 Myo-Inositol 
76 
BJN GCMS TM CF 174 200 
226 258 362 
238 
BJN GCMS TM CF 103 155 210 
228 243  
77 
BJN GCMS TM CF 147 173 
217 244 275 317 346 392 
239 
BJN GCMS TM CF 73 157 173 
245 316 347 379 
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78 
BJN GCMS TM CF 133 207 
281 343 459 495 
240 
D-Myo-Inositol, 1,2,4,5,6-
pentakis-O-(trimethylsilyl)-, 
bis(trimethylsilyl) phosphate 
79 
BJN GCMS TM CF 100 133 
147 196 246 312 331  
241 
BJN GCMS TM CF 144 263 278 
299 318 
80 
BJN GCMS TM CF 147 204 
287 319 392 
242 
SG, BJN GCMS TM CF 299 315 
342 369 398 422 497 
81 
BJN GCMS TM CF 147 207 
264 317 373 
243 
BJN GCMS TM CF 117 145 207 
299 327 342 
82 
BJN GCMS TM CF 147 202 
217 361 390 450 480 550 
611  
244 BJN GCMS TM CF 210 299 314 
83 
BJN GCMS TM CF 147 191 
221 294 333 344 387 402 
245 
?-D-(-)-Ribofuranose (SG, BJN 
GCMS TM CF 130 147 217  232 
257 305 362) 
84 Malic acid 246 
BJN GCMS TM CF 147 163 174 
192 206 262 299 
85 
SG, BJN GCMS TM CF 147 
217 292 307 333 394  
247 
BJN GCMS TM CF 333 348 367 
386 
86 
BJN GCMS TM CF 73 147 247 
262  
248 γ-Aminobutyric acid 
87 C29 249 
BJN GCMS TM CF 147 191 217 
273 319 363 450 
88 
BJN GCMS TM CF 73 103 172 
187 217 243 
250 
BJN GCMS TM CF 147 217 271 
319 331 361 450 
89 
BJN GCMS TM CF 222 254 
269 299 420 450 
251 
BJN GCMS TM CF 147 191 217 
245 258 306 333 348  
90 1-Monooleoylglycerol 252 
SG, BJN GCMS TM CF 204 217 
361 425 451 598 
91 
BJN GCMS TM CF 285 299 
313 481 
253 D-Fructose 
92 Adenosine 254 
D-Fructose, O-methyloxime (5 
TMS) (SG, BJN GCMS TM CF 73 
103 147 217 307 364 464 554) 
93 L-Aspartic acid 255 
SG, BJN GCMS TM CF 147 204 
217 361 400 451 480 598 
94 
BJN GCMS TM CF 133 207 
281 341 381 470 
256 
BJN GCMS TM CF 147 217 276 
302 319 392  
95 
?-d-Gluconic acid, 2,3,4,6-
tetrakis-O-(trimethylsilyl)-, δ-
lactone (SG, BJN GCMS TM 
CF 147 189 217 319 333 365 
466) 
257 
SG, BJN GCMS TM CF 103 147 
217 307 331 362 394 
96 
SG, BJN GCMS TM CF 202 
217 319 361 493 523 
258 
BJN GCMS TM CF 147 204 217 
273 319 363 407 
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Table 47 continued 
97 
BJN GCMS TM CF 123 137 
179 278  
259 Glycine 
98 
SG, BJN GCMS TM CF 147 
191 217 289 318 433 569 
593 
260 
BJN GCMS TM CF 170 242 275 
313 335  
99 1-Hexacosanol 261 
BJN GCMS TM CF 226 286 299 
316 343 
100 9,12-Octadecadienoic acid 262 L-Threonine 
101 
SG, BJN GCMS TM CF 147 
191 204 217 305 361 433 
524 683 
263 L-Valine 
102  β-Sitosterol 264 L-Leucine 
103 
BJN GCMS TM CF 103 129 
147 218 337 408 427 
265 BJN GCMS TM CF 147 201 317 
104 
BJN GCMS TM CF 84 156 230 
258 362 
266 
SG, BJN GCMS TM CF 147 204 
217 319 343 363 393 437 
105 FA, C22:0  267 
BJN GCMS TM CF 57 71 85 99 
207 380 408 440 
106 FA, C24:0 268 L-Asparagine 
107 
BJN GCMS TM CF 393 406 
425 440 
269 
BJN GCMS TM CF 103 170 242 
275 305 341 
108 
BJN GCMS TM CF 147 218 
279 323 338 353 368  
270 
BJN GCMS TM CF 147 189 205 
217 292 319 333 361 420 
109 
BJN GCMS TM CF 204 217 
290 319 404 450 
271 
BJN GCMS TM CF 142 186 216 
288 303 
110 
BJN GCMS TM CF 143 156 
207 227 243 299 327 
272 
BJN GCMS TM CF 147 172 207 
306 320 
111 
BJN GCMS TM CF 406 425 
451 
273 
BJN GCMS TM CF 73 142 174 
267 289 304 
112 
BJN GCMS TM CF 147 205 
217 319 352 376 421 
274 
BJN GCMS TM CF 73 207 281 
361 487 559 
113 
BJN GCMS TM CF 147 204 
219 237 313 371 401 459 
275 
BJN GCMS TM CF 147 207 221 
273 295 339 368 381 393  
114 Campesterol 276 
BJN GCMS TM CF 147 174 262 
307 364 
115 
BJN GCMS TM CF 79 147 174 
192 212 221 243 266 
277 
BJN GCMS TM CF 100 115 128 
147 201 243  
116 
BJN GCMS TM CF 324 362 
378 393 
278 
BJN GCMS TM CF 147 205 245 
387 417 448 489 
117 
FA, BJN GCMS TM CF 285 
313 328 
279 
BJN GCMS TM CF 117 154 194 
234 303 333 353 
118 
BJN GCMS TM CF 147 204 
221 255 319 357 372 392 
280 
BJN GCMS TM CF 147 173 217 
316 394 
119 
BJN GCMS TM CF 57 71 85 
202 365 393  
281 
BJN GCMS TM CF 117 147 207 
299 322 373 
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Table 47 continued 
120 
BJN GCMS TM CF 134 147 
162 176 261 313 328  
282 
BJN GCMS TM CF 325 369 384 
399 413 459 532 545 
121 
BJN GCMS TM CF 147 217 
343 357 373 424 446 
283 L-Serine 
122 Glyceric acid 284 
BJN GCMS TM CF 194 248 262 
299 335 
123 
ST, BJN GCMS TM CF 207 253 
281 355 394 484 
285 
?-L-Ascorbic acid (BJN GCMS 
TM CF 147 205 333 375 449 
464) 
124 α-Glycerophosphoric acid 286 
BJN GCMS TM CF 141 147 164 
202 215 243 257 281 
125 α-Linolenic acid 287 
BJN GCMS TM CF 117 147 205 
299 314 359 373 
126 
SG, BJN GCMS TM CF 147 
204 217 319 361 461 496 
288 
BJN GCMS TM CF 174 214 361 
376 
127 
BJN GCMS TM CF 123 213 
228 278 313 338 
289 
?-D-Turanose (SG, BJN GCMS 
TM CF 147 204 217 243 271 
319 361 435 451) 
128 
BJN GCMS TM CF 147 191 
221 267 287 327 
290 
9H-Purin-6-amine, N,9-
bis(trimethylsilyl)- 
129 
BJN GCMS TM CF 129 296 
386 469 484 498  
291 
BJN GCMS TM CF 73 147 155 
218 229 257 
130 
BJN GCMS TM CF 117 147 
292 333 345 393 423  
292 
BJN GCMS TM CF 147 191 208 
299 331 357 
131 
BJN GCMS TM CF 123 147 
191 207 278 316 
293 Pyroglutamic acid 
132 
BJN GCMS TM CF 207 223 
327 341 355 380 405 428 
473 488 
294 L-Glutamic acid 
133 L-Phenylalanine 295 
BJN GCMS TM CF 174 213 257 
314 329 
134 
BJN GCMS TM CF 51 78 128 
156 
296 
BJN GCMS TM CF 147 183 207 
254 282 328 343 
135 BJN GCMS TM CF 337 352  297 
SG, BJN GCMS TM CF 73 147 
205 319 359 
136 
SG, BJN GCMS TM CF 204 
217 361 407 435 451 
298 
BJN GCMS TM CF 129 207 276 
333 352 
137 
SG, BJN GCMS TM CF 147 
160 205 319 364 466 (?-D-
(+)-Talose/d-Galactose) 
299 
BJN GCMS TM CF 147 156 201 
246  
138 
SG, BJN GCMS TM CF 73 147 
207 217 243 317 332 
300 
BJN GCMS TM CF 73 147 207 
245 360 430 520 545  
139 Sinapic acid 301 
BJN GCMS TM CF 147 205 289 
318 333 450  
140  l-Leucine 302 l-Alanine 
186 
 
Table 47 continued 
141 l-Proline 303 BJN GCMS TM CF 227 301 344 
142 l-Methionine 304 
SG, BJN GCMS TM CF 147 217 
243 258 319 361 387 450 
143 β-Alanine 305 
BJN GCMS TM CF 174 205 227 
299 338 
144 L-Tyrosine 306 
BJN GCMS TM CF 73 91 210 
228 242 292 322 
145 Ornithine 307 BJN GCMS TM CF 198 218 355 
146 
?-D-(+)-Trehalose/α-D-
Glucopyranoside-β-D-
fructofuranosyl (SG, BJN 
GCMS TM 73 147 217 243 
271 319 361 435 460 ) 
308 
BJN GCMS TM CF 99 156 170 
197 225 325 330 
147 
?-D-Glucose/D-Galactose 
(SG, BJN GCMS TM CF 191 
204 217 319 361 393 435) 
309 Sucrose 
148 
?-D-(+)-Turanose (SG, BJN 
GCMS TM CF 147 191 204 
217 231 271 319 361 451) 
310 
BJN GCMS TM CF 147 191 210 
228 285 
149 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(TMS)-, lactone 
(SG, BJN GCMS TM CF 73 147 
217 319 333 361 410 466) 
311 
?-D-Turanose (SG, BJN GCMS 
TM CF 147 217 243 271 319 
361 435 451) 
150 
SG Acid, BJN GCMS TM CF 
147 205 217 292 319 333 
359 435 466 
312 
BJN GCMS TM CF 73 155 171 
229 257 272 
151 
SG, BJN GCMS TM CF 147 
191 204 217 248 260 335 
350 
313 
?-D-Gluconic acid (SG, BJN 
GCMS TM CF 147 217 292 319 
333 359 423 523 614) 
152 
SG, BJN GCMS TM CF 204 
217 235 249 339 361 433 
314 
BJN GCMS TM CF 174 214 297 
347 
153 
SG, BJN GCMS TM CF 193 
204 217 361 434 465 
315 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(TMS)-, 
lactone/Galactonic acid, 
2,3,5,6-tetrakis-O-(TMS)-, 
lactone (SG, BJN GCMS TM CF 
147 204 217 244 305 333 361 
466)  
154 
SG, BJN GCMS TM CF 204 
217 319 361 451 598 
316 
SG, BJN GCMS TM CF 147 204 
217 319 363 437 
155 
SG, BJN GCMS TM CF 204 
217 361 450 480 539 569  
317 
SG, BJN GCMS TM CF 217 361 
451 487 559 
156 
SG, BJN GCMS TM CF 204 
217 312 361 450 493 531 
318 
BJN GCMS TM CF 230 236 245 
259 280 322 348 376 
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157 Uridine 319 
BJN GCMS TM CF 257 267 287 
299 311 326  
158 
BJN GCMS TM CF 79 147 265 
281 369 
320  l-Glutamine 
159 
BJN GCMS TM CF 73 103 116 
147 158 173 190 203 262 
321 
BJN GCMS TM CF 147 189 205 
273 363 391 406  
160 
BJN GCMS TM CF 147 160 
221 276 305  
322 L-Proline  
161 
BJN GCMS TM CF 73 147 156 
201 211 246 288 318 
323 
SG, BJN GCMS TM CF 147 217 
243 271 361 435 451 
162 
BJN GCMS TM CF 73 100 115 
128 141 147 169 243 258 
275  
324 
SG, BJN GCMS TM CF 147 217 
271 319 361 421 451 565 
 
Table 48. Experiment comparison for the accumulation of significant metabolites detected in flower buds 
for ecotype comparison of tissue grown at 18 °C.  Green indicates an increase in abundance, while red 
indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Experiment 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alk, C29                             
AA, L-Isoleucine                             
AA, L-Aspartic acid                             
AA, l-Glutamine                             
AA, L-Proline                             
FA, C18:2 (Δ9,Δ12)                             
FA, C22:0                             
1-Monooleoylglycerol                             
SG, Glyceryl-glycoside                             
SG (Pentopyranose), BJN GCMS TM 73 204 
217 243 333                             
SG, BJN GCMS TM 147 205 319 406 435 
524 (?-d-Galactose/D-(+)-Talose) 
                            
SG, BJN GCMS TM 147 217 292 307 333 
394                              
SG, BJN GCMS TM 202 217 319 361 493 
523                             
SG, BJN GCMS TM 147 160 205 319 364 
466 (?-D-(+)-Talose/d-Galactose)                             
SG, BJN GCMS TM 73 147 217 243 271 319 
361 435 460 (?-D-(+)-Trehalose/α-D-
Glucopyranoside-β-D-fructofuranosyl)                             
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SG, BJN GCMS TM 
204 217 361 450 
480 539 569                              
SG (Hexose), BJN 
GCMS TM 147 205 
319 347 376 464 
480                             
SG, Myo-Inositol                             
SG, D-Fructose                             
D-Fructose, O-
methyloxime (5 
TMS) (SG, BJN GCMS 
TM 73 103 147 217 
307 364 464 554)                             
SG (Pentose (4 O-
TMS)), BJN GCMS 
TM 103 147 217 307 
331 362 394                             
SG, BJN GCMS TM 
147 204 217 319 
343 363 393 437                             
SG, BJN GCMS TM 
147 204 217 243 
271 319 361 435 
451 (?-D-Turanose)                             
SG, BJN GCMS TM 
147 204 217 319 
363 437                             
SG, BJN GCMS TM 
217 361 451 487 
559                             
SG, BJN GCMS TM 
147 217 271 319 
361 421 451 565                             
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Table A49. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites 
detected in closed flower buds of Arabidopsis thaliana ecotypes grown at 18 °C.  P-values are grouped into 
4 ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 
0.01 < p ≤ 0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alk, C29 
       AA, L-Isoleucine 
       AA, L-Aspartic acid 
       AA, l-Glutamine 
       AA, L-Proline 
       FA, C18:2 (Δ9,Δ12) 
       FA, C22:0 
       1-Monooleoylglycerol 
       SG, Glyceryl-glycoside 
       SG (Pentopyranose), BJN GCMS TM 
73 204 217 243 333 
       SG, BJN GCMS TM 147 205 319 406 
435 524 (?-d-Galactose/D-(+)-
Talose) 
       SG, BJN GCMS TM 147 217 292 307 
333 394  
       SG, BJN GCMS TM 202 217 319 361 
493 523 
       SG, BJN GCMS TM 147 160 205 319 
364 466 (?-D-(+)-Talose/d-
Galactose) 
       SG, BJN GCMS TM 73 147 217 243 
271 319 361 435 460 (?-D-(+)-
Trehalose/α-D-Glucopyranoside-β-
D-fructofuranosyl) 
       SG, BJN GCMS TM 204 217 361 450 
480 539 569  
       SG (Hexose), BJN GCMS TM 147 
205 319 347 376 464 480 
       SG, Myo-Inositol 
       SG, D-Fructose 
       D-Fructose, O-methyloxime (5 
TMS) (SG, BJN GCMS TM 73 103 
147 217 307 364 464 554) 
       SG (Pentose (4 O-TMS)), BJN GCMS 
TM 103 147 217 307 331 362 394 
       SG, BJN GCMS TM 147 204 217 319 
343 363 393 437 
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Table 49 continued 
SG, BJN GCMS TM 
147 204 217 243 
271 319 361 435 
451/?-D-Turanose 
       SG, BJN GCMS TM 
147 204 217 319 
363 437 
       SG, BJN GCMS TM 
217 361 451 487 
559 
       SG, BJN GCMS TM 
147 217 271 319 
361 421 451 565 
       SG, BJN GCMS TM 
147 204 217 243 
271 319 361 435 
451/?-D-Turanose 
        
Table 50. Growth Cycle comparisons for the accumulation of significant metabolites detected in closed 
flower buds for ecotype comparison of tissue grown at 24 °C.  Green indicates an increase in abundance, 
while red indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alk, C29                             
AM, N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-purin-2-amine                             
AA, L-Aspartic acid                             
AA, Phenylalanine                              
AA,  l-Methionine                             
AA, Glycine                             
AA, L-Threonine                             
AA, L-Valine                             
AA, L-Leucine                             
AA, L-Serine                             
AA, Pyroglutamic acid                             
AA, l-Glutamine                             
AA, L-Proline                             
AA, γ-Aminobutyric acid                             
FA, C14:0                             
FA, C20:0                             
FA, BJN GCMS TM 285 313 328                             
FA, C18:3 (Δ9,Δ12, Δ15)                             
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Table 50 continued 
NS, Adenosine                             
OA, Fumaric acid                             
OA, Succinic acid                             
OA, Isocitric acid                             
OA, Phosphoric acid                             
ST, BJN GCMS TM  
207 253 281 355 
394 484                             
?-d-Ribose (SG, BJN 
GCMS TM 103 147 
217 307 331 362 
392)                             
SG, BJN GCMS TM 
147 191 204 217 
305 361 433 524 
683                             
SG, BJN GCMS TM 
204 217 361 407 
435 451                             
SG, BJN GCMS TM 
147 160 205 319 
364 466 (?-D-(+)-
Talose, pentakis/d-
Galactose)                             
SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 
147 207 217 243 
317 332                             
SG, BJN GCMS TM 
147 191 204 217 
248 260 335 350                             
SG, BJN GCMS TM 
193 204 217 361 
434 465                             
SG, BJN GCMS TM 
147 217 292 333                              
SG, Myo-Inositol                             
SG, BJN GCMS TM 
299 315 342 369 
398 422 497                             
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Table 50 continued 
?-D-(-)-
Ribofuranose/SG, 
BJN GCMS TM 130 
147 217  232 257 
305 362                             
SG, BJN GCMS TM 
204 217 361 425 
451 598                             
SG, D-Fructose                             
D-Fructose, O-
methyloxime (5 
TMS) (SG, BJN GCMS 
TM 73 103 147 217 
307 364 464 554)                             
SG, BJN GCMS TM 
147 204 217 361 
400 451 480 598                             
SG (Pentose (4 O-
TMS)), BJN GCMS 
TM 103 147 217 307 
331 362 394                             
SG, BJN GCMS TM 
147 204 217 243 
271 319 361 435 
451/?-D-Turanose                             
SG, BJN GCMS TM 
73 147 205 319 359                             
SG, BJN GCMS TM 
147 217 243 258 
319 361 387 450                             
SG, BJN GCMS TM 
147 204 217 319 
363 437                             
SG, BJN GCMS TM 
217 361 451 487 
559                             
SG, BJN GCMS TM 
147 217 243 271 
361 435 451                             
SG, BJN GCMS TM 
147 217 271 319 
361 421 451 565                             
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Table 50 continued 
?-D-(+)-Trehalose/α-
D-Glucopyranoside 
(SG, BJN GCMS TM 
73 147 217 243 271 
319 361 435 460)                             
 
Table 51. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in closed flower buds of Arabidopsis thaliana ecotypes grown at 24 °C.  P-values are grouped into 4 ranges 
with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p 
≤ 0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alk, C29 
       AM, N,9-bis(Trimethylsilyl)-
6-[(trimethylsilyl)oxy]-9H-
purin-2-amine 
       AA, L-Aspartic acid 
       AA, Phenylalanine  
       AA,  l-Methionine 
       AA, Glycine 
       AA, L-Threonine 
       AA, L-Valine 
       AA, L-Leucine 
       AA, L-Serine 
       AA, Pyroglutamic acid 
       AA, l-Glutamine 
       AA, L-Proline 
       AA, γ-Aminobutyric acid 
       FA, C14:0 
       FA, C20:0 
       FA, BJN GCMS TM 285 313 
328 
       FA, C18:3 (Δ9,Δ12, Δ15) 
       NS, Adenosine 
       OA, Fumaric acid 
       OA, Succinic acid 
       OA, Isocitric acid 
       OA, Phosphoric acid 
       ST, BJN GCMS TM  207 253 
281 355 394 484 
       ?-d-Ribose (SG, BJN GCMS 
TM 103 147 217 307 331 
362 392) 
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Table 51 continued 
SG, BJN GCMS TM 
147 191 204 217 305 
361 433 524 683 
       SG, BJN GCMS TM 
204 217 361 407 435 
451 
       SG, BJN GCMS TM 
147 160 205 319 364 
466 (?-D-(+)-
Talose/d-Galactose) 
       SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 147 
207 217 243 317 332 
       SG, BJN GCMS TM 
147 191 204 217 248 
260 335 350 
       SG, BJN GCMS TM 
193 204 217 361 434 
465 
       SG, BJN GCMS TM 
147 217 292 333 
       SG, Myo-Inositol 
       SG, BJN GCMS TM 
299 315 342 369 398 
422 497 
       ?-D-(-)-Ribofuranose 
(SG, BJN GCMS TM 
130 147 217  232 257 
305 362) 
       SG, BJN GCMS TM 
204 217 361 425 451 
598 
       SG, D-Fructose 
       D-Fructose, O-
methyloxime (5 TMS) 
(SG, BJN GCMS TM 
73 103 147 217 307 
364 464 554) 
       SG, BJN GCMS TM 
147 204 217 361 400 
451 480 598 
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Table 51 continued 
SG (Pentose (4 O-
TMS)), BJN GCMS 
TM 103 147 217 
307 331 362 394 
       SG, BJN GCMS TM 
73 147 205 319 359 
       SG, BJN GCMS TM 
147 217 243 258 
319 361 387 450 
       SG, BJN GCMS TM 
147 204 217 319 
363 437 
       SG, BJN GCMS TM 
217 361 451 487 
559 
       SG, BJN GCMS TM 
147 217 243 271 
361 435 451 
       SG, BJN GCMS TM 
147 217 271 319 
361 421 451 565 
       ?-D-(+)-
Trehalose/α-D-
Glucopyranoside 
(SG, BJN GCMS TM 
73 147 217 243 271 
319 361 435 460) 
       SG, BJN GCMS TM 
147 204 217 243 
271 319 361 435 
451 
        
Table 52. Estimated percentages of variance components results for closed flower metabolome. 
Metabolomic 
Platform 
Growth 
Cycle 
Sample Ecotype  Temperature  
Ecotype x 
Temperature  
Closed Flower 
Metabolome 
1 81.3 7.5 3.6 7.6 
2 70.9 4.5 7 17.5 
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Figure 18a. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
1 for closed flower metabolome.   
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Figure 18b. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
2 for closed flower metabolome.   
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Figure 19a. Total metabolite profile of Col-0 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=4], 24 °C Growth Cycle 1 [n=8]; 18 °C Growth Cycle 2 [n=3], 24 °C Growth Cycle 2 
[n=7]). Error bars represent ± standard error. 
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Figure 19b. Total metabolite profile of Est-1 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=1], 24 °C Growth Cycle 1 [n=4]; 18 °C Experiment 2 [n=2], 24 °C Experiment 2 
[n=6]). Error bars represent ± standard error. 
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Figure 19c. Total metabolite profile of Sha open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=3], 24 °C Growth Cycle 1 [n=5]; 18 °C Growth Cycle 2 [n=3], 24 °C Growth Cycle 2 
[n=4]). Error bars represent ± standard error. 
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Figure 19d. Total metabolite profile of Ler-1 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=3], 24 °C Growth Cycle 1 [n=5]; 18 °C Growth Cycle 2 [n=4], 24 °C Growth Cycle 2 
[n=5]). Error bars represent ± standard error. 
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Figure 19e. Total metabolite profile of Bay-0 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=4], 24 °C Growth Cycle 1 [n=5]; 18 °C Growth Cycle 2 [n=7], 24 °C Growth Cycle 2 
[n=7]). Error bars represent ± standard error. 
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Figure 19f. Total metabolite profile of Bur-0 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=4], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=6], 24 °C Growth Cycle 2 
[n=7]). Error bars represent ± standard error. 
0 
260 
-8 -4 0 4 8 
M
e
ta
b
o
lit
e
 #
 
log2 (18 °C/24 °C [Bur-0]) 
Alcohols (Experiment 1) 
Alcohols (Experiment 2) 
Alkanes (Experiment 1) 
Alkanes (Experiment 2) 
Amines (Experiment 1) 
Amines (Experiment 2) 
Amino Acids (Experiment 1) 
Amino Acids (Experiment 2) 
Esters (Experiment 1) 
Esters (Experiment 2) 
Fatty Acids (Experiment 1) 
Fatty Acids (Experiment 2) 
Glycerols (Experiment 1) 
Glycerols (Experiment 2) 
Heterocyclics (Experiment 1) 
Heterocyclics (Experiment 2) 
Nucleosides (Experiment 1) 
Nucleosides (Experiment 2) 
Organic Acids (Experiment 1) 
Organic Acids (Experiment 2) 
Phytols (Experiment 1) 
Phytols (Experiment 2) 
Sterols (Experiment 1) 
Sterols (Experiment 2) 
Sugars (Experiment 1) 
Sugars (Experiment 2) 
Unknowns (Experiment 1) 
Unknowns (Experiment 2) 
204 
 
 
Figure 19g. Total metabolite profile of Tsu-1 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=6], 24 °C Growth Cycle 1 [n=10]; 18 °C Growth Cycle 2 [n=4], 24 °C Growth Cycle 2 
[n=5]). Error bars represent ± standard error. 
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Figure 19h. Total metabolite profile of Cvi-0 open flower tissue grown at 18 °C compared to 24 °C (18 °C 
Growth Cycle 1 [n=3], 24 °C Growth Cycle 1 [n=8]; 18 °C Growth Cycle 2 [n=7], 24 °C Growth Cycle 2 
[n=6]). Error bars represent ± standard error. 
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Table 53. Total metabolome analysis of open flower (CF) tissue of Arabidopsis thaliana ecotypes grown at 
18 °C compared to 24 °C.  The table applies to figures 22 (a-h).    
Metabolite # Metabolite Name  Metabolite # Metabolite Name  
1 
BJN GCMS TM OF 147 197 215 
235 269 284 
130 
BJN GCMS TM OF 100 128 
142 241 256 327  
2 l-Glutamine 131 
BJN GCMS TM OF 147 268 
328 343 
3 
BJN GCMS TM OF 73 147 155 207 
229 257 
132 
BJN GCMS TM OF 147 279 
290 307 335 
4 L-Glutamic acid 133 
BJN GCMS TM OF 157 242 
330  
5 
BJN GCMS TM OF 73 147 174 217 
231 247 289 316 394 
134 
BJN GCMS TM OF 174 213 
256 314 338  
6 
BJN GCMS TM OF 73 141 151 202 
243 281 
135 
BJN GCMS TM OF 174 214 
297 361 
7 
BJN GCMS TM OF 100 115 138 
243 258 281 
136 
BJN GCMS TM OF 174 347 
362 
8 BJN GCMS TM OF 155 314 329  137 
BJN GCMS TM OF 147 201 
317  
9 
BJN GCMS TM OF 147 217 245 
259 279 348 
138 
BJN GCMS TM OF 226 321 
341 
10 BJN GCMS TM OF 172 240 281 139 
BJN GCMS TM OF 103 155 
210 228 299 355 
11 
BJN GCMS TM OF 207 365 393 
408 484 509 524 
140 
BJN GCMS TM OF 79 147 
295 332 361 374 
12 L-Threonine 141 
BJN GCMS TM OF 126 170 
197 246 315 332 
13 L-Proline 142 
BJN GCMS TM OF 147 170 
259 281 330 357 
14 L-Asparagine 143 
BJN GCMS TM OF 136 184 
228 272 311 339 
15 
BJN GCMS TM OF 267 287 327 
341 
144 
BJN GCMS TM OF 170 225 
315 330 353 
16 L-Serine 145 
BJN GCMS TM OF 95 143 
207 311 339 
17 
BJN GCMS TM OF 57 85 207 281 
427 
146 
BJN GCMS TM OF 217 301 
316 327 356 376  
18 
BJN GCMS TM OF 129 218 281 
357 509 526 
147 
BJN GCMS TM OF 103 170 
260 305 387 
19 L-Aspartic acid 148 
BJN GCMS TM OF 170 271 
287 355 429 
20 
BJN GCMS TM OF 207 223 281 
488 
149 
BJN GCMS TM OF 129 147 
276 331 350 371 
21 
BJN GCMS TM OF 128 156 207 
257 287 311 
150 
BJN GCMS TM OF 154 194 
234 303 333 353 
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Table 53 continued 
22 L-Ascorbic acid 151 
BJN GCMS TM OF 79 163 
348 362 396 
23 
BJN GCMS TM OF 191 206 285 
314 
152 
BJN GCMS TM OF 333 355 
370  386 
24 Adenosine 153 
BJN GCMS TM OF 147 315 
369 409 433 
25 
BJN GCMS TM OF 95 148 261 
313 327 368 
154 
BJN GCMS TM OF 133 223 
369 429 
26 
BJN GCMS TM OF 147 217 243 
271 319 361 450 
155 
BJN GCMS TM OF 132 207 
272 318 409 429 
27 Fumaric acid 156 
BJN GCMS TM OF 129 201 
324 364 384 489 
28 
BJN GCMS TM OF 97 110 124 
147 180 253 295 
157 
BJN GCMS TM OF 147 207 
357 381 
29 
BJN GCMS TM OF 147 205 217 
292 305 319 333 359 
158 
BJN GCMS TM OF 129 199 
229 315 387 494 
30 
BJN GCMS TM OF 73 147 204 
217 243 319 361 435 
159 
BJN GCMS TM OF 324 332 
362 378 383 393 
31 
ST, BJN GCMS TM OF 207 253 
281 355 394 484 
160 
BJN GCMS TM OF 199 324 
331 362 393 449 
32 
BJN GCMS TM OF 191 206 257 
326 
161 
BJN GCMS TM OF 173 317 
355 439 
33 
BJN GCMS TM OF 207 223 281 
313 353 381 481 502 
162 
BJN GCMS TM OF 173 198 
218 355 416 
34 
BJN GCMS TM OF 204 217 242 
333 
163 
BJN GCMS TM OF 186 207 
371 399 
35 
BJN GCMS TM OF 73 147 174 
192 207 262 
164 
BJN GCMS TM OF 291 320 
369 384 410 
36 Citric acid 165 
BJN GCMS TM OF 133 207 
318 396 425 467 
37 
BJN GCMS TM OF 91 126 172 
240 
166 
BJN GCMS TM OF 129 207 
255 394 484  
38 
BJN GCMS TM OF 73 142 217 
243 348 
167 
BJN GCMS TM OF 207 309 
484 513 
39 
BJN GCMS TM OF 281 355 394 
484 
168 
BJN GCMS TM OF 189 207 
369 408 498 523  
40 
BJN GCMS TM OF 73 155 229 
257 314 
169 
BJN GCMS TM OF 207 281 
371 393 429 498  
41 
?-Pyrimidine, 2,4-
bis[(trimethylsilyl)oxy] (BJN 
GCMS TM OF 79 147 241 255) 
170 
BJN GCMS TM OF 207 281 
341 369 405 429 498 524 
42 
BJN GCMS TM OF 79 117 147 
217 292 305 333 
171 FA, C18:2(Δ9,Δ12) 
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Table 53 continued 
43 
BJN GCMS TM OF 147 191 204 
217 243 289 361 407 450 
172 
BJN GCMS TM OF 103 129 
147 218 406 425 449 481 
44 2-Monopalmitoylglycerol  173 L-Valine 
45 
BJN GCMS TM OF 158 207 232 
260 
174 Myo-Inositol 
46 
BJN GCMS TM OF 147 204 217 
319 361 381 440 
175 
BJN GCMS TM OF 133 147 
246 331 411 
47 Palmitelaidic acid 176 
BJN GCMS TM OF 147 217 
273 319 363 450 
48 
BJN GCMS TM OF 207 281 327 
355 394 484  
177 FA, C18:3(Δ9,Δ12,Δ15) 
49 2-Monostearin 178 FA, C26:0 
50 C31 179 
BJN GCMS TM OF 73 157 
173 245 316 332 
51 
BJN GCMS TM OF 95 147 179 
258 313 327 339 356 
180 FA, C16:0 
52 
BJN GCMS TM OF 207 299 357 
406 429 487  
181  β-Sitosterol 
53 
BJN GCMS TM OF 174 217 259 
297 338  
182 FA, C17:0 
54 FA, C22:0 183 
BJN GCMS TM OF 117 207 
333 570 
55 l-Alanine 184 
Alc, BJN GCMS TM OF 399 
423 439 456 
56 
BJN GCMS TM OF 147 207 319 
352 367 
185 FA, C20:0 
57 
BJN GCMS TM OF 207 225 244 
264 295 318 339  
186 
?-D-(+)-Turanose (SG, BJN 
GCMS TM OF 147 191 204 
217 231 271 319 361 451) 
58 BJN GCMS TM OF 344 387 402 187 
BJN GCMS TM OF 95 123 
137 207 278  
59 
BJN GCMS TM OF 147 174 221 
299 314 
188 
BJN GCMS TM OF 195 210 
294 307 327 359 
60 BJN GCMS TM OF 171 317 518 189 
BJN GCMS TM OF 73 147 
189 217 247 275 307 319 
365 
61 Sucrose 190 1-Octadecanol 
62 
D-Myo-Inositol, 1,2,4,5,6-
pentakis-O-(trimethylsilyl)-, 
bis(trimethylsilyl) phosphate 
191 
N,9-bis(TMS)-6-[(TMS)oxy]-
9H-purin-2-amine 
63 
BJN GCMS TM OF 105 129 168 
216 333 348 
192 Cholesterol  
64 
FA, BJN GCMS TM OF 262 337 
352 
193 
BJN GCMS TM OF 147 191 
204 217 381 361 433 
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Table 53 continued 
65 γ-Aminobutyric acid 194 C29 
66 
BJN GCMS TM OF 207 243 299 
357 409 465 481  
195 
BJN GCMS TM OF 79 95 123 
147 191 207 278 
67 
SG, BJN GCMS TM OF 299 315 
342 369 398 422 497 
196 
BJN GCMS TM OF 147 172 
306 358 
68 
BJN GCMS TM OF 218 281 296 
386 469 484 498  
197 
BJN GCMS TM OF 103 147 
217 292 333 347 393  
69 Campesterol 198 
BJN GCMS TM OF 147 205 
229 319 364  
70 
BJN GCMS TM OF 147 276 302 
392  
199 FA, C14:0 
71 Malic acid 200 
BJN GCMS TM OF 399 425 
440 
72 Succinate 201 
BJN GCMS TM OF 117 205 
299 314 363 
73 
BJN GCMS TM OF 147 217 292 
333 392 
202 L-Isoleucine 
74 
BJN GCMS TM OF 221 247 273 
299 314 
203 
BJN GCMS TM OF 147 160 
205 217 319 376 
75 Glycine 204 
BJN GCMS TM OF 149 167 
207 367 383 
76 
SG, BJN GCMS TM OF 147 204 
217 244 319 334 361 406 
205 Phosphoric acid 
77 1-Octacosanol 206 1-Monooleoylglycerol 
78 
BJN GCMS TM OF 57 71 85 147 
205 253 385 
207 
BJN GCMS TM OF 170 242 
275 313 335 350 
79 
BJN GCMS TM OF 154 194 248 
305 335 355 
208 
BJN GCMS TM OF 130 147 
217 362 
80 
BJN GCMS TM OF 133 207 279 
416 455 558 
209 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 353) 
81 α-Glycerophosphoric acid 210 
BJN GCMS TM OF 210 228 
285 300 325 
82 BJN GCMS TM OF 147 281 369 211 
BJN GCMS TM OF 379 407 
432 
83 
BJN GCMS TM OF 207 281 381 
471 496 
212 
BJN GCMS TM OF 73 130 
160 207 245 299  
84 Pyroglutamic acid 213 
BJN GCMS TM OF 129 147 
393 406 481 497 
85 (+)-α-Tocopherol 214 
BJN GCMS TM OF 117 257 
283 299  
86 l-Proline 215 
BJN GCMS TM OF 73 147 
191 217 281 318 433 569 
593 
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Table 53 continued 
87 L-Phenylalanine  216 
BJN GCMS TM OF 117 147 
327 421 
88 D-(+)-Trehalose 217 
BJN GCMS TM OF 325 369 
384 401 429  
89 BJN GCMS TM OF 52 79 154 218 
BJN GCMS TM OF 133 207 
281 353 495 558 
90 
BJN GCMS TM OF 73 116 147 
235 258 
219 
BJN GCMS TM OF 285 299 
373 388 418 447 462 
91 
BJN GCMS TM OF 73 130 174 
188 203 218 
220 
BJN GCMS TM OF 167 186 
240 299 359 
92 
BJN GCMS TM OF 73 133 147 
160 174 190 205 220 235 
221 
BJN GCMS TM OF 147 267 
287 327 355 
93 
BJN GCMS TM OF 79 147 191 
204 220 
222 
BJN GCMS TM OF 73 147 
217 261 301 
94 
BJN GCMS TM OF 79 207 221 
225 232 248 
223 
?-D-(-)-Lyxose/DL-Arabinose 
(SG, BJN GCMS TM OF 103 
147 217 290 307 330 363) 
95 
BJN GCMS TM OF 79 147 174 
192 207 221 243 266 
224 
BJN GCMS TM OF 217 277 
307 364 464 
96 
BJN GCMS TM OF 130 160 245 
373 388 
225 
BJN GCMS TM OF 147 204 
217 319 361 451 480 598 
97 
BJN GCMS TM OF 73 147 159 
217 244 262 
226 
BJN GCMS TM OF 223 254 
269 299 404 420 450 481 
98 
BJN GCMS TM OF 73 147 217 
229 299 331 
227 
BJN GCMS TM OF 147 189 
292 307 359 
99 
BJN GCMS TM OF 73 156 174 
200 258 362 
228 
BJN GCMS TM OF 147 160 
207 285 299 
100 
BJN GCMS TM OF 147 191 204 
217 243 271 319 361 435 452 
229 D-Fructose 
101 
BJN GCMS TM OF 147 204 217 
231 319 361 450 
230 
?Alk, BJN GMCS TM OF 57 
71 85 207 281 380 407 440 
102 
BJN GCMS TM OF 147 205 245 
417 448 489  
231 
BJN GCMS TM OF 79 151 
244 
103 
BJN GCMS TM OF 147 204 217 
243 271 361 375 433 451 
232 
?Alk, BJN GMCS TM OF 57 
71 85 99 202 365 393 
104 
BJN GCMS TM OF 299 318 387 
433 470 
233 
BJN GCMS TM OF 79 146 
171 188 
105 
BJN GCMS TM OF 147 169 217 
243 259 315 348  
234 
FA, BJN GCMS TM OF 285 
313 328 355 373 
106 
BJN GCMS TM OF 147 245 360 
430 520 592 
235 
BJN GCMS TM OF 221 248 
281 336 
107 
BJN GCMS TM OF 147 207 245 
360 430 520 592 620 
236 
BJN GCMS TM OF 117 145 
207 311 327  
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Table 53 continued 
108 
BJN GCMS TM OF 204 217 319 
361 450 480 
237 
BJN GCMS TM OF 103 133 
147 190 204 217 248 260 
335 350 
109 
BJN GCMS TM OF 217 245 324 
361 410 628 
238 
BJN GCMS TM OF 73 103 
147 217 277 307 332 362 
110 L-Threonic acid 239 
BJN GCMS TM OF 147 262 
307 364 
111 BJN GCMS TM OF 144 278 299 240 
BJN GCMS TM OF 191 217 
232 257 305 341 362 
112 
BJN GCMS TM OF 147 189 205 
221 273 292 333 363 377 
241 
BJN GCMS TM OF 324 364 
380 395  
113 BJN GCMS TM OF 415 430 443 242 
BJN GCMS TM OF 387 402 
430 
114 
BJN GCMS TM OF 170 221 257 
295 369 
243 D-Gluconic acid 
115 
BJN GCMS TM OF 285 299 313 
481 
244 
BJN GCMS TM OF 103 147 
217 290 307 362 392 
116 
BJN GCMS TM OF 103 129 147 
218 408 427 444 483 
245 
BJN GCMS TM OF 147 204 
217 337 361 388 
117 BJN GCMS TM OF 411 427 457 246 Serine 
118 
BJN GCMS TM OF 147 204 217 
281 363 407 
247 
BJN GCMS TM OF 174 202 
220 244 265 
119 
?-Hydroxylamine, N,N,O-tris-
TMS (AM, BJN GCMS TM 133 
249 258) 
248 
BJN GCMS TM OF 225 369 
440 
120 FA, C18:0 249 
BJN GCMS TM OF 147 191 
218 299 314 
121 BJN GCMS TM OF 151 244 288 250 
BJN GCMS TM OF 103 147 
189 217 277 307 362 
122 
BJN GCMS TM OF 147 188 258 
257 282 299 
251  l-Threonine 
123 
BJN GCMS TM OF 147 174 192 
243 316 360  
252 
BJN GCMS TM OF 133 207 
304 370 481 
124 
BJN GCMS TM OF 186 201 212 
281 
253 
BJN GCMS TM OF 147 191 
204 217 291 305 361 435 
125 
BJN GCMS TM OF 147 221 299 
314  
254 
BJN GCMS TM OF 142 186 
216 288 301 
126 BJN GCMS TM OF 239 254 341 255 
BJN GCMS TM OF 147 205 
218 246 281 
127 
BJN GCMS TM OF 147 221 278 
293 314  
256 
BJN GCMS TM OF 147 191 
204 215 232 269 
128 BJN GCMS TM OF 357 373 381  257 
SG, BJN GCMS TM OF 147 
205 217 319 343 364 432 
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Table 53 continued 
129 
BJN GCMS TM OF 96 110 138 
156 191 246 299 
258 
BJN GCMS TM OF 147 160 
189 205 273 363 
 
Table 54. Growth Cycle comparison of growth temperature effect (18 °C vs 24 °C) on accumulation of 
significant metabolites detected in open flowers across 8 ecotypes.  Green indicates an increase in 
abundance, while red indicates a decrease.  
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                                  
Alc, 1-Octadecanol                                 
Alc, 1-Octacosanol                                 
Alc, BJN GCMS TM 399 423 439 
456                                 
Alk, C29                                 
Alk, C31                                 
Alk, BJN GMCS TM 57 71 85 207 
281 380 407 440                                 
Alk, BJN GMCS TM 57 71 85 99 202 
365 393                                 
AM, N,9-bis(TMS)-6-[(TMS)oxy]-
9H-purin-2-amine                                 
AA, l-Alanine                                 
AA, l-Glutamine                                 
AA, l-Proline                                 
AA,  l-Threonine                                 
AA, L-Asparagine                                 
AA, L-Aspartic acid                                 
AA, γ-Aminobutyric acid                                 
AA, L-Glutamic acid                                 
AA, Glycine                                 
AA, L-Isoleucine                                 
AA, L-Proline                                 
AA, Pyroglutamic acid                                 
AA, L-Serine                                 
AA, L-Threonine                                 
AA, L-Valine                                 
FA, C14:0                                 
FA, C16:1 (Δ9)                                 
FA, C17:0                                 
FA, C18:0                                 
FA, C18:2 (Δ9,Δ12)                                 
FA, C18:3 (Δ9,Δ12, Δ15)                                 
FA, C20:0                                 
 
213 
 
Table 54 continued 
FA, C22:0                                 
FA, C26:0                                 
FA, BJN GCMS TM 262 337 
352                                 
FA, BJN GCMS TM 285 313 
328 355 373                                 
1-Monooleoylglycerol                                 
?-Pyrimidine, 2,4-
bis[(trimethylsilyl)oxy] (BJN 
GCMS TM 79 147 241 255)                                 
Adenosine                                 
L-Ascorbic acid                                 
Fumaric acid                                 
Citric acid                                 
Succinic acid                                 
Phosphoric acid                                 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353)                                 
ST, Campesterol                                 
ST, β-Sitosterol                                  
ST, 207 253 281 355 394 
484                                 
SG, D-Fructose                                 
SG, Myo-Inositol                                 
SG, D-Myo-Inositol, 
1,2,4,5,6-pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate                                 
SG, Sucrose                                 
SG, BJN GCMS TM 147 204 
217 244 319 334 361 406                                 
SG, BJN GCMS TM 147 205 
217 319 343 364 432                                 
SG, BJN GCMS TM  299 315 
342 369 398 422 497                                 
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Table 55. P-value results for temperature comparison (ANOVA) for significant metabolites detected in 
open flowers of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 
ranges with statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 
0.01 < p ≤ 0.05 and p ≤ 0.01. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite                 
Alc, 1-Octadecanol 
        Alc, 1-Octacosanol 
        Alc, BJN GCMS TM 399 
423 439 456 
        Alk, C29 
        Alk, C31 
        Alk, BJN GMCS TM 57 71 
85 207 281 380 407 440 
        Alk, BJN GMCS TM 57 71 
85 99 202 365 393 
        AM, N,9-bis(TMS)-6-
[(TMS)oxy]-9H-purin-2-
amine 
        AA, l-Alanine 
        AA, l-Glutamine 
        AA, l-Proline 
        AA,  l-Threonine 
        AA, L-Asparagine 
        AA, L-Aspartic acid 
        AA, γ-Aminobutyric acid 
        AA, L-Glutamic acid 
        AA, Glycine 
        AA, L-Isoleucine 
        AA, L-Proline 
        AA, Pyroglutamic acid 
        AA, L-Serine 
        AA, L-Threonine 
        AA, L-Valine 
        FA, C14:0 
        FA, C16:1 (Δ9) 
        FA, C17:0 
        FA, C18:0 
        FA, C18:2 (Δ9,Δ12) 
        FA, C18:3 (Δ9,Δ12, Δ15) 
        FA, C20:0 
        FA, C22:0 
        FA, C26:0 
        FA, BJN GCMS TM 262 
337 352 
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Table 54 continued 
FA, BJN GCMS TM 285 313 
328 355 373 
        1-Monooleoylglycerol 
        ?-Pyrimidine, 2,4-
bis[(trimethylsilyl)oxy] (BJN 
GCMS TM 79 147 241 255) 
        Adenosine 
        L-Ascorbic acid 
        Fumaric acid 
        Citric acid 
        Succinic acid 
        Phosphoric acid 
        ?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353) 
        ST, Campesterol 
        ST, β-Sitosterol  
        ST, 207 253 281 355 394 
484 
        SG, D-Fructose 
        SG, Myo-Inositol 
        SG, D-Myo-Inositol, 
1,2,4,5,6-pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate 
        SG, Sucrose 
        SG, BJN GCMS TM 147 204 
217 244 319 334 361 406 
        SG, BJN GCMS TM 147 205 
217 319 343 364 432 
        SG, BJN GCMS TM  299 315 
342 369 398 422 497 
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Figure 20a. Total metabolite profiles of Est-1 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Est-1, n=1; Col-0, n=4]; Growth Cycle 2 [Est-1, n=2; Col-0, n=3]).  Error bars represent ± 
standard error.  
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Figure 20b. Total metabolite profiles of Sha versus Col-0 open flower tissue grown at 18 °C (Growth Cycle 
1 [Sha, n=3; Col-0, n=4]; Growth Cycle 2 [Sha, n=3; Col-0, n=3]).  Error bars represent ± standard error.  
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Figure 20c. Total metabolite profiles of Ler-1 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Ler-1, n=3; Col-0, n=4]; Growth Cycle 2 [Ler-1, n=4; Col-0, n=3]).  Error bars represent ± 
standard error.  
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Figure 20d. Total metabolite profiles of Bay-0 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Bay-0, n=4; Col-0, n=4]; Growth Cycle 2 [Bay-0, n=7; Col-0, n=3]).  Error bars represent ± 
standard error. 
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Figure 20e. Total metabolite profiles of Bur-0 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Bur-0, n=4; Col-0, n=4]; Growth Cycle 2 [Bur-0, n=6; Col-0, n=3]).  Error bars represent ± 
standard error.  
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Figure 20f. Total metabolite profiles of Tsu-1 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Tsu-1, n=6; Col-0, n=4]; Growth Cycle 2 [Tsu-1, n=4; Col-0, n=3]).  Error bars represent ± 
standard error.  
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Figure 20g. Total metabolite profiles of Cvi-0 versus Col-0 open flower tissue grown at 18 °C (Growth 
Cycle 1 [Cvi-0, n=3; Col-0, n=4]; Growth Cycle 2 [Cvi-0, n=7; Col-0, n=3]).  Error bars represent ± 
standard error.  
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Figure 21a. Total metabolite profiles of Est-1 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Est-1, n=4; Col-0, n=8]; Growth Cycle 2 [Cvi-0, n=6; Col-0, n=7]).  Error bars represent ± 
standard error.  
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Figure 21b. Total metabolite profiles of Sha versus Col-0 open flower tissue grown at 24 °C (Growth Cycle 
1 [Sha, n=5; Col-0, n=8]; Growth Cycle 2 [Sha, n=4; Col-0, n=7]).  Error bars represent ± standard error.  
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Figure 21c. Total metabolite profiles of Ler-1 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Ler-1, n=5; Col-0, n=8]; Growth Cycle 2 [Ler-1, n=5; Col-0, n=7]).  Error bars represent ± 
standard error.  
0 
260 
-10 -5 0 5 10 
M
e
ta
b
o
lit
e
 #
 
log2 (24 °C [Ler-1/Col-0]) 
Alcohols (Experiment 1) 
Alcohols (Experiment 2) 
Alkanes (Experiment 1) 
Alkanes (Experiment 2) 
Amines (Experiment 1) 
Amines (Experiment 2) 
Amino Acids (Experiment 1) 
Amino Acids (Experiment 2) 
Esters (Experiment 1) 
Esters (Experiment 2) 
Fatty Acids (Experiment 1) 
Fatty Acids (Experiment 2) 
Glycerols (Experiment 1) 
Glycerols (Experiment 2) 
Heterocyclics (Experiment 1) 
Heterocyclics (Experiment 2) 
Nucleosides (Experiment 1) 
Nucleosides (Experiment 2) 
Organic Acids (Experiment 1) 
Organic Acids (Experiment 2) 
Phytols (Experiment 1) 
Phytols (Experiment 2) 
Sterols (Experiment 1) 
Sterols (Experiment 2) 
Sugars (Experiment 1) 
Sugars (Experiment 2) 
Unknowns (Experiment 1) 
Unknowns (Experiment 2) 
226 
 
Figure 21d. Total metabolite profiles of Bay-0 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Bay-0, n=5; Col-0, n=8]; Growth Cycle 2 [Bay-0, n=7; Col-0, n=7]).  Error bars represent ± 
standard error.  
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Figure 21e. Total metabolite profiles of Bur-0 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Bur-0, n=6; Col-0, n=8]; Growth Cycle 2 [Bur-0, n=7; Col-0, n=7]).  Error bars represent ± 
standard error.  
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Figure 21f. Total metabolite profiles of Tsu-1 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Tsu-1, n=10; Col-0, n=8]; Growth Cycle 2 Tsu-1, n=5; Col-0, n=7]).  Error bars represent ± 
standard error.  
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Figure 21g. Total metabolite profiles of Cvi-0 versus Col-0 open flower tissue grown at 24 °C (Growth 
Cycle 1 [Cvi-0, n=8; Col-0, n=8]; Growth Cycle 2 Cvi-0, n=6; Col-0, n=7]).  Error bars represent ± 
standard error. 
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Table 56. Total metabolome analysis of open flower (OF) tissue of Arabidopsis thaliana ecotypes grown at 
18 °C and 24 °C compared to 18 °C and 24 °C Col-0.  The table applies to figures 23 (a-g) and 24 (a-g).   
Metabolite # Metabolite Name Metabolite # Metabolite Name 
1 
BJN GCMS TM OF 147 197 
215 235 269 284 
130 
BJN GCMS TM OF 126 170 197 
246 315 332 
2 
SG, BJN GCMS TM OF 147 
204 217 244 319 334 361 
406 
131 
BJN GCMS TM OF 147 170 259 
281 330 357 
3 
?-D-(+)-Turanose (SG, BJN 
GCMS TM 147 OF 191 204 
217 231 271 319 361 451) 
132 
BJN GCMS TM OF 117 145 207 
311 327  
4 
BJN GCMS TM OF 147 217 
273 319 363 450 
133 
BJN GCMS TM OF 170 225 315 
330 353 
5 
BJN GCMS TM OF 147 204 
217 281 363 407 
134 
BJN GCMS TM OF 95 143 207 
311 339 
6 FA, C16:1(Δ9) 135 
BJN GCMS TM OF 217 301 316 
327 356 376  
7 
?-L-Ascorbic acid (BJN GCMS 
TM OF 147 205 332 374 419 
449) 
136 
BJN GCMS TM OF 103 170 260 
305 387 
8 
BJN GCMS TM OF 207 365 
393 408 484 509 524 
137 
BJN GCMS TM OF 170 271 287 
355 429 
9 
BJN GCMS TM OF 155 314 
329  
138 
BJN GCMS TM OF 129 147 276 
331 350 371 
10 
BJN GCMS TM OF 415 430 
443 
139 
BJN GCMS TM OF 154 194 234 
303 333 353 
11 
BJN GCMS TM OF 147 217 
245 259 279 348 
140 
BJN GCMS TM OF 79 163 348 
362 396 
12 
BJN GCMS TM OF 281 355 
394 484 
141 
BJN GCMS TM OF 333 355 370  
386 
13 
BJN GCMS TM OF 267 287 
327 341 
142 
BJN GCMS TM OF 147 315 369 
409 433 
14 
BJN GCMS TM OF 172 240 
281 
143 BJN GCMS TM OF 225 369 440 
15 
BJN GCMS TM OF 207 281 
327 355 394 484  
144 
BJN GCMS TM OF 133 223 369 
429 
16 
BJN GCMS TM OF 129 218 
281 357 509 526 
145 
BJN GCMS TM OF 132 207 272 
318 409 429 
17 
BJN GCMS TM OF 117 207 
333 570 
146 
BJN GCMS TM OF 129 201 324 
364 384 489 
18 
BJN GCMS TM OF 147 217 
292 333 392 
147 
BJN GCMS TM OF 147 207 357 
381 
19 
BJN GCMS TM OF 221 248 
281 336 
148 
BJN GCMS TM OF 129 199 229 
315 387 494 
20 
BJN GCMS TM OF 79 117 
147 217 292 305 333 
149 BJN GCMS TM OF 387 402 430 
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Table 56 continued 
21 L-Threonic acid 150 
BJN GCMS TM OF 324 364 380 
395  
22 
BJN GCMS TM OF 147 276 
302 392  
151 
BJN GCMS TM OF 324 332 362 
378 383 393 
23 
BJN GCMS TM OF 133 147 
246 331 411 
152 
BJN GCMS TM OF 199 324 331 
362 393 449 
24 
BJN GCMS TM OF 195 210 
294 307 327 359 
153 
BJN GCMS TM OF 173 317 355 
439 
25 
BJN GCMS TM OF 221 247 
273 299 314 
154 
BJN GCMS TM OF 173 198 218 
355 416 
26 
BJN GCMS TM OF 147 267 
287 327 355 
155 
BJN GCMS TM OF 291 320 369 
384 410 
27 FA, C14:0 156 
BJN GCMS TM OF 325 369 384 
401 429  
28 
BJN GCMS TM OF 147 174 
221 299 314 
157 
BJN GCMS TM OF 133 207 318 
396 425 467 
29 
BJN GCMS TM OF 97 110 
124 147 180 253 295 
158 
BJN GCMS TM OF 133 207 304 
370 481 
30 Fumaric acid 159 
BJN GCMS TM OF 129 207 255 
394 484  
31 
BJN GCMS TM OF 147 189 
292 307 359 
160 
BJN GCMS TM OF 207 309 484 
513 
32 
BJN GCMS TM OF 147 172 
306 358 
161 
BJN GCMS TM OF 189 207 369 
408 498 523  
33 
BJN GCMS TM OF 147 189 
205 221 273 292 333 363 
377 
162 
BJN GCMS TM OF 207 281 371 
393 429 498  
34 
BJN GCMS TM 207 OF 223 
281 313 353 381 481 502 
163 
BJN GCMS TM OF 207 281 341 
369 405 429 498 524 
35 
BJN GCMS TM OF 133 207 
281 353 495 558 
164 L-Threonine 
36 Myo-Inositol 165 α-Glycerophosphoric acid 
37 
BJN GCMS TM OF 285 299 
313 481 
166 
BJN GCMS TM OF 147 160 205 
217 319 376 
38 
BJN GCMS TM OF 117 147 
327 421 
167 
BJN GCMS TM OF 73 130 160 
207 245 299  
39 
BJN GCMS TM OF 170 221 
257 295 369 
168 
N,9-bis(TMS)-6-[(TMS)oxy]-9H-
purin-2-amine 
40 Succinic acid 169 l-Proline 
41 l-Glutamine 170 L-Phenylalanine  
42 
BJN GCMS TM OF 73 147 
217 261 301 
171 
SG, BJN GCMS TM OF 147 205 
217 319 343 364 432 
43 
BJN GCMS TM OF 147 191 
218 299 314 
172 BJN GCMS TM OF 52 79 154 
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Table 56 continued 
44 
BJN GCMS TM OF 91 126 
172 240 
173 BJN GCMS TM OF 79 151 244 
45 
BJN GCMS TM OF 147 262 
307 364 
174 
BJN GCMS TM OF 73 116 147 
235 258 
46 
Alc, BJN GCMS TM OF 399 
423 439 456 
175 
BJN GCMS TM OF 73 130 174 
188 203 218 
47 2-Monostearin  176 
BJN GCMS TM OF 73 133 147 
160 174 190 205 220 235 
48 L-Aspartic acid 177 
BJN GCMS TM OF 79 147 191 
204 220 
49 
BJN GCMS TM OF 217 277 
307 364 464 
178 
BJN GCMS TM OF 79 146 171 
188 
50 FA, C22:0 179 
BJN GCMS TM OF 79 207 221 
225 232 248 
51 
?-Pyrimidine, 2,4-
bis[(trimethylsilyl)oxy] (BJN 
GCMS TM 79 147 241 255) 
180 
BJN GCMS TM OF 79 147 174 
192 207 221 243 266 
52 
?Alk, BJN GMCS TM OF 57 
71 85 207 281 380 407 440 
181 
BJN GCMS TM OF 130 160 245 
373 388 
53 
BJN GCMS TM OF 103 147 
217 292 333 347 393  
182 
BJN GCMS TM OF 147 160 207 
285 299 
54 Sucrose 183 
BJN GCMS TM OF 103 133 147 
190 204 217 248 260 335 350 
55 
BJN GCMS TM OF 174 217 
259 297 338  
184 
BJN GCMS TM OF 73 147 217 
229 299 331 
56 
BJN GCMS TM OF 147 205 
217 292 305 319 333 359 
185 
BJN GCMS TM OF 103 147 217 
290 307 362 392 
57 
BJN GCMS TM OF 147 191 
204 217 243 289 361 407 
450 
186 
BJN GCMS TM OF 73 156 174 
200 258 362 
58 γ-Aminobutyric acid 187 
BJN GCMS TM OF 147 160 189 
205 273 363 
59 Citric acid 188 
BJN GCMS TM OF 147 191 204 
217 291 305 361 435 
60 
BJN GCMS TM OF 344 387 
402 
189 
BJN GCMS TM OF 147 204 217 
231 319 361 450 
61 
BJN GCMS TM OF 147 204 
217 319 361 381 440 
190 
BJN GCMS TM OF 147 204 217 
243 271 361 375 433 451 
62 
BJN GCMS TM OF 117 205 
299 314 363 
191 
BJN GCMS TM OF 299 318 387 
433 470 
63 
BJN GCMS TM OF 73 147 
174 192 207 262 
192 
BJN GCMS TM OF 147 169 217 
243 259 315 348  
64 Malic acid 193 
BJN GCMS TM OF 147 245 360 
430 520 592 
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Table 56 continued 
65 
BJN GCMS TM OF 411 427 
457 
194 
BJN GCMS TM OF 147 207 245 
360 430 520 592 620 
66 Glycine 195 
BJN GCMS TM OF 204 217 319 
361 450 480 
67 D-Fructose 196 
BJN GCMS TM OF 217 245 324 
361 410 628 
68 
BJN GCMS TM OF 170 242 
275 313 335 350 
197  β-Sitosterol  
69 
BJN GCMS TM OF 207 281 
381 471 496 
198 
BJN GCMS TM OF 105 129 168 
216 333 348 
70 
BJN GCMS TM OF 147 207 
319 352 367 
199 1-Monooleoylglycerol  
71 
BJN GCMS TM OF 73 147 
155 207 229 257 
200 Campesterol 
72 
BJN GCMS TM OF 73 147 
174 217 231 247 289 316 
394 
201 
SG, BJN GCMS TM OF 299 315 
342 369 398 422 497 
73 Adenosine 202 FA, C26:0 
74 
BJN GCMS TM OF 57 85 207 
281 427 
203 
BJN GCMS TM OF 204 217 242 
333 
75 L-Proline 204 
BJN GCMS TM OF 223 254 269 
299 404 420 450 481 
76 
BJN GCMS TM OF 100 115 
138 243 258 281 
205 
BJN GCMS TM OF 158 207 232 
260 
77 L-Isoleucine 206 L-Serine 
78 L-Glutamic acid 207 (+)-α-Tocopherol 
79 
FA, BJN GCMS TM 262 337 
352 
208 FA, C17:0 
80 
BJN GCMS TM OF 103 147 
189 217 277 307 362 
209 
BJN GCMS TM OF 103 129 147 
218 406 425 449 481 
81 Alk, C31 210 BJN GCMS TM OF 147 281 369 
82 
BJN GCMS TM OF 154 194 
248 305 335 355 
211 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- (BJN 
GCMS TM 123 143 353) 
83 
BJN GCMS TM OF 218 281 
296 386 469 484 498  
212 
?-D-(-)-Lyxose/DL-Arabinose 
(SG, BJN GCMS TM OF 103 147 
217 290 307 330 363) 
84 
BJN GCMS TM OF 147 205 
229 319 364  
213 FA, C18:3(Δ9,Δ12,Δ15) 
85 1-Octacosanol 214 BJN GCMS TM OF 144 278 299 
86 
BJN GCMS TM OF 73 141 
151 202 243 281 
215 Phosphoric acid 
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Table 56 continued 
87 
BJN GCMS TM OF 207 243 
299 357 409 465 481  
216 L-Valine 
88 Alk, C29 217 FA, C20:0 
89 
BJN GCMS TM OF 149 167 
207 367 383 
218 
BJN GCMS TM OF 79 95 123 147 
191 207 278 
90 
FA, BJN GCMS TM OF 285 
313 328 355 373 
219 
BJN GCMS TM OF 133 207 279 
416 455 558 
91 
BJN GCMS TM OF 207 223 
281 488 
220 
BJN GCMS TM OF 129 147 393 
406 481 497 
92 L-Asparagine 221 
BJN GCMS TM OF 95 123 137 
207 278  
93 
BJN GCMS TM OF 147 191 
204 217 381 361 433 
222 
BJN GCMS TM OF 147 205 245 
417 448 489  
94 
BJN GCMS TM OF 130 147 
217 362 
223 
ST, BJN GCMS TM OF 207 253 
281 355 394 484 
95 
BJN GCMS TM OF 399 425 
440 
224 
BJN GCMS TM OF 73 147 189 
217 247 275 307 319 365 
96 
BJN GCMS TM OF 191 206 
285 314 
225 
?Alk, BJN GMCS TM OF 57 71 85 
99 202 365 393 
97 FA, C16:0 226 
BJN GCMS TM OF 95 148 261 
313 327 368 
98 
BJN GCMS TM OF 73 147 
191 217 281 318 433 569 
593 
227 
BJN GCMS TM OF 73 157 173 
245 316 332 
99 FA, C18:2(Δ9,Δ12) 228 1-Octadecanol 
100 
BJN GCMS TM OF 103 129 
147 218 408 427 444 483 
229 
BJN GCMS TM OF 207 299 357 
406 429 487  
101 
BJN GCMS TM OF 73 147 
204 217 243 319 361 435 
230 
BJN GCMS TM OF 147 217 243 
271 319 361 450 
102 
BJN GCMS TM OF 73 103 
147 217 277 307 332 362 
231 Cholesterol 
103 D-Gluconic acid 232 
BJN GCMS TM OF 57 71 85 147 
205 253 385 
104 
D-Myo-Inositol, 1,2,4,5,6-
pentakis-O-(trimethylsilyl)-, 
bis(trimethylsilyl) phosphate 
233 BJN GCMS TM OF 171 317 518 
105 
BJN GCMS TM OF 167 186 
240 299 359 
234 Pyroglutamic acid 
106 
?-Hydroxylamine, N,N,O-
tris-TMS (AM, BJN GCMS TM 
133 249 258) 
235 
BJN GCMS TM OF 191 206 257 
326 
107 FA, C18:0 236 2-Monopalmitoylglycerol 
108 
BJN GCMS TM OF 151 244 
288 
237 
BJN GCMS TM OF 207 225 244 
264 295 318 339  
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Table 56 continued 
109 
BJN GCMS TM OF 147 188 
258 257 282 299 
238 
BJN GCMS TM OF 147 204 217 
337 361 388 
110 
BJN GCMS TM OF 186 201 
212 281 
239 
BJN GCMS TM OF 136 184 228 
272 311 339 
111 
BJN GCMS TM OF 147 221 
299 314  
240 
BJN GCMS TM OF 73 155 229 
257 314 
112 
BJN GCMS TM OF 239 254 
341 
241 BJN GCMS TM OF 379 407 432 
113 
BJN GCMS TM OF 147 221 
278 293 314  
242 
BJN GCMS TM OF 142 186 216 
288 301 
114 
BJN GCMS TM OF 357 373 
381  
243 
BJN GCMS TM OF 95 147 179 
258 313 327 339 356 
115 
BJN GCMS TM OF 96 110 
138 156 191 246 299 
244 
BJN GCMS TM OF 73 142 217 
243 348 
116 
BJN GCMS TM OF 191 217 
232 257 305 341 362 
245 
BJN GCMS TM OF 147 204 217 
319 361 451 480 598 
117 
BJN GCMS TM OF 100 128 
142 241 256 327  
246 l-Alanine 
118 
BJN GCMS TM OF 285 299 
373 388 418 447 462 
247 
BJN GCMS TM OF 128 156 207 
257 287 311 
119 
BJN GCMS TM OF 147 268 
328 343 
248 
BJN GCMS TM OF 210 228 285 
300 325 
120 
BJN GCMS TM OF 117 257 
283 299  
249 
BJN GCMS TM OF 186 207 371 
399 
121 
BJN GCMS TM OF 147 279 
290 307 335 
250  l-Threonine 
122 
BJN GCMS TM OF 157 242 
330  
251 
BJN GCMS TM OF 147 174 192 
243 316 360  
123 
BJN GCMS TM OF 174 213 
256 314 338  
252 
BJN GCMS TM OF 147 191 204 
217 243 271 319 361 435 452 
124 
BJN GCMS TM OF 174 214 
297 361 
253 Serine 
125 
BJN GCMS TM OF 174 347 
362 
254 
BJN GCMS TM OF 147 205 218 
246 281 
126 
BJN GCMS TM OF 147 201 
317  
255 
BJN GCMS TM OF 174 202 220 
244 265 
127 
BJN GCMS TM OF 226 321 
341 
256 
BJN GCMS TM OF 73 147 159 
217 244 262 
128 
BJN GCMS TM OF 103 155 
210 228 299 355 
257 D-(+)-Trehalose 
129 
BJN GCMS TM OF 79 147 
295 332 361 374 
258 
BJN GCMS TM OF 147 191 204 
215 232 269 
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Table 57.Growth Cycle comparison of 18 °C [Ecotype vs Col-0] effect on metabolites detected in open 
flowers. Green indicates an increase in abundance, while red indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alk, C31                             
FA, C16:1 (Δ9)                             
SG, D-(+)-Trehalose                             
ST, Cholesterol                             
 
Table 58. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in open flowers of Arabidopsis thaliana ecotypes grown at 18 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alk, C31 
       FA, C16:1 (Δ9) 
       SG, D-(+)-Trehalose 
       ST, Cholesterol 
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Table 59. Growth Cycle comparison of 24 °C [Ecotype vs Col-0] effect on metabolites detected in open 
flowers. Green indicates an increase in abundance, while red indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                             
Alc, 1-Octacosanol                             
Alc, BJN GCMS TM 399 423 439 456                             
Alk, C29                             
?Alk, BJN GMCS TM 57 71 85 99 202 365 
393                             
AA, L-Threonic acid                             
AA, l-Glutamine                             
AA, L-Proline                             
AA, L-Isoleucine                             
AA, L-Asparagine                             
AA, l-Proline                             
AA, Phenylalanine                             
AA, Pyroglutamic acid                             
FA, 14:0                             
FA, C26:0                             
Adenosine                             
OA, Fumaric acid                             
OA, Citric acid                             
ST, Cholesterol                             
SG, D-Fructose                             
SG, D-(+)-Trehalose                             
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Table 60. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in open flowers of Arabidopsis thaliana ecotypes grown at 24 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite               
Alc, 1-Octacosanol 
       Alc, BJN GCMS TM 399 423 439 456 
       Alk, C29 
       ?Alk, BJN GMCS TM 57 71 85 99 202 
365 393 
       AA, L-Threonic acid 
       AA, l-Glutamine 
       AA, L-Proline 
       AA, L-Isoleucine 
       AA, L-Asparagine 
       AA, l-Proline 
       AA, Phenylalanine 
       AA, Pyroglutamic acid 
       FA, 14:0 
       FA, C26:0 
       Adenosine 
       OA, Fumaric acid 
       OA, Citric acid 
       ST, Cholesterol 
       SG, D-Fructose 
       SG, D-(+)-Trehalose 
        
 
Table 61. Estimated percentages of variance components results for open flower metabolome. 
Metabolomic 
Platform 
Growth 
Cycle 
Sample Ecotype  Temperature  
Ecotype x 
Temperature  
Total Metabolome-
Open Flower 
1 83.6 4 10.1 2.3 
2 81.9 -1.6 9.3 10.4 
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Figure 22a. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from experiment 1 
for open flower metabolome.   
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Figure 22 b. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from experiment 2 
for open flower metabolome. 
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Figure 23a. Total metabolite profiles of Col-0 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=6; OF, n=4]; Growth Cycle 2 [CF, n=4; OF, n=3]).  Error bars represent ± 
standard error.  
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Figure 23b. Total metabolite profiles of Est-1 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=1; OF, n=1]; Growth Cycle 2 [CF, n=3; OF, n=2]).  Error bars represent ± 
standard error.  
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Figure 23c. Total metabolite profiles of Sha closed flower (CF) versus open flower (OF) tissue grown at 18 
°C (Growth Cycle 1 [CF, n=3; OF, n=3]; Growth Cycle 2 [CF, n=5; OF, n=3]).  Error bars represent ± 
standard error.  
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Figure 23d. Total metabolite profiles of Ler-1 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=5; OF, n=3]; Growth Cycle 2 [CF, n=5; OF, n=4]).  Error bars represent ± 
standard error.  
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Figure 23e. Total metabolite profiles of Bay-0 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=5; OF, n=4]; Growth Cycle 2 [CF, n=7; OF, n=7]).  Error bars represent ± 
standard error.  
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Figure 23f. Total metabolite profiles of Bur-0 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=4; OF, n=4]; Growth Cycle 2 [CF, n=6; OF, n=6]).  Error bars represent ± 
standard error.  
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Figure 23g. Total metabolite profiles of Tsu-1 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=5; OF, n=6]; Growth Cycle 2 [CF, n=4; OF, n=4]).  Error bars represent ± 
standard error.  
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Figure 23h. Total metabolite profiles of Cvi-0 closed flower (CF) versus open flower (OF) tissue grown at 
18 °C (Growth Cycle 1 [CF, n=3; OF, n=3]; Growth Cycle 2 [CF, n=6; OF, n=7]).  Error bars represent ± 
standard error.  
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Figure 24a. Total metabolite profiles of Col-0 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=6; OF, n=8]; Growth Cycle 2 [CF, n=4; OF, n=7]).  Error bars represent ± 
standard error.  
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Figure 24b. Total metabolite profiles of Est-1 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=7; OF, n=4]; Growth Cycle 2 [CF, n=7; OF, n=6]).  Error bars represent ± 
standard error.  
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Figure 24c. Total metabolite profiles of Sha closed flower (CF) versus open flower (OF) tissue grown at 24 
°C (Growth Cycle 1 [CF, n=5; OF, n=5]; Growth Cycle 2 [CF, n=7; OF, n=4]).  Error bars represent ± 
standard error.  
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Figure 24d. Total metabolite profiles of Ler-1 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=6; OF, n=5]; Growth Cycle 2 [CF, n=6; OF, n=5]).  Error bars represent ± 
standard error.  
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Figure 24e. Total metabolite profiles of Bay-0 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=6; OF, n=5]; Growth Cycle 2 [CF, n=5; OF, n=7]).  Error bars represent ± 
standard error.  
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Figure 24f. Total metabolite profiles of Bur-0 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=5; OF, n=6]; Growth Cycle 2 [CF, n=6; OF, n=7]).  Error bars represent ± 
standard error.  
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Figure 24g. Total metabolite profiles of Tsu-1 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=6; OF, n=10]; Growth Cycle 2 [CF, n=10; OF, n=5]).  Error bars represent ± 
standard error.  
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Figure 24h. Total metabolite profiles of Cvi-0 closed flower (CF) versus open flower (OF) tissue grown at 
24 °C (Growth Cycle 1 [CF, n=6; OF, n=8]; Growth Cycle 2 [CF, n=6; OF, n=6]).  Error bars represent ± 
standard error.  
 
0 
435 
-10 -5 0 5 10 
M
e
ta
b
o
lit
e
 #
 
log2 (24 °C Cvi-0 [Closed Flower/Open Flower]) 
Alcohols (Experiment 1) 
Alcohols (Experiment 2) 
Alkanes (Experiment 1) 
Alkanes (Experiment 2) 
Amines (Experiment 1) 
Amines (Experiment 2) 
Amino Acids (Experiment 1) 
Amino Acids (Experiment 2) 
Esters (Experiment 1) 
Esters (Experiment 2) 
Fatty Acids (Experiment 1) 
Fatty Acids (Experiment 2) 
Glycerols (Experiment 1) 
Glycerols (Experiment 2) 
Nucleosides (Experiment 1) 
Nucleosides (Experiment 2) 
Organic Acids (Experiment 1) 
Organic Acids (Experiment 2) 
Phenols (Experiment 1) 
Phenols (Experiment 2) 
Phytols (Experiment 1) 
Phytols (Experiment 2) 
Sterols (Experiment 1) 
Sterols (Experiment 2) 
Sugars (Experiment 1) 
Sugars (Experiment 2) 
Unknowns (Experiment 1) 
Unknowns (Experiment 2) 
257 
 
Table 62. Total metabolome analysis of closed flower (CF) versus open flower (OF) tissue of Arabidopsis 
thaliana ecotypes grown at 18 °C and 24 °C compared to 18 °C and 24 °C Col-0.  The table applies to 
figures 26 (a-h) and 27 (a-h).   
Metabolite Name Metabolite # Metabolite Name Metabolite # 
BJN GCMS TM CF_OF 147 
189 205 273 363 391 406  
1 
BJN GCMS TM CF_OF 52 79 
154 
216 
BJN GCMS TM CF_OF 147 
191 204 215 232 269 
2 
BJN GCMS TM CF_OF 79 146 
171 188 
217 
BJN GCMS TM CF_OF 151 
244 288 
3 
BJN GCMS TM CF_OF 79 147 
265 281 369 
218 
BJN GCMS TM CF_OF 218 
281 296 386 469 484 498  
4 
BJN GCMS TM CF_OF 113 149 
191 206 226 
219 
BJN GCMS TM CF_OF 156 
174 230 317 434 
5 
BJN GCMS TM CF_OF 73 147 
247 262  
220 
BJN GCMS TM CF_OF 147 
174 192 243 316 360  
6 
BJN GCMS TM CF_OF 126 172 
195 240 
221 
BJN GCMS TM CF_OF 239 
254 341 
7 
BJN GCMS TM CF_OF 172 240 
281 
222 
BJN GCMS TM CF_OF 171 
317 518 
8 
BJN GCMS TM CF_OF 73 103 
116 147 158 173 190 203 262 
223 
BJN GCMS TM CF_OF 207 
281 381 479 496 510 
9 
BJN GCMS TM CF_OF 147 160 
207 285 299 
224 
BJN GCMS TM CF_OF 147 
188 258 257 282 299 
10 
BJN GCMS TM CF_OF 73 147 
156 201 211 246 288 318 
225 
BJN GCMS TM CF_OF 73 
103 147 217 277 307 332 
362 
11 
BJN GCMS TM CF_OF 73 100 
115 128 141 147 169 243 258 
275  
226 
SG, BJN GCMS TM CF_OF 
147 204 217 319 343 363 
393 437 
12 
BJN GCMS TM CF_OF 73 147 
221 237 262 276 291 306 
227 
BJN GCMS TM CF_OF 191 
206 285 314 
13 
BJN GCMS TM CF_OF 147 173 
191 201 216 233 245 262 
228 
Myo-Inositol 14 
BJN GCMS TM CF_OF 73 103 
172 187 217 243 
229 
1-Octacosanol 15 
BJN GCMS TM CF_OF 120 146 
156 191 207 222 263 281 
230 
BJN GCMS TM CF_OF 79 
151 244 
16 
BJN GCMS TM CF_OF 73 147 
217 261 301 
231 
BJN GCMS TM CF_OF 147 
217 246 305 319 333 347 
367  
17 
BJN GCMS TM CF_OF 147 207 
285 299 373  
232 
BJN GCMS TM CF_OF 129 
218 281 357 509 526 
18 
BJN GCMS TM CF_OF 147 159 
232 276 373 
233 
BJN GCMS TM CF_OF 207 
365 393 408 484 509 524 
19 
BJN GCMS TM CF_OF 79 117 
147 217 292 305 333 
234 
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Table 62 continued 
BJN GCMS TM CF_OF 204 
217 243 281 337 361 405 
429 451 
20 
BJN GCMS TM CF_OF 142 217 
244 348 
235 
BJN GCMS TM CF_OF 147 
221 299 314  
21 
BJN GCMS TM CF_OF 103 133 
147 190 204 217 248 260 335 
350 
236 
BJN GCMS TM CF_OF 170 
242 275 313 335 350 
22 
BJN GCMS TM CF_OF 117 147 
190 217 262 335 364 
237 
BJN GCMS TM CF_OF 79 
147 191 204 220 
23 
BJN GCMS TM CF_OF 147 204 
217 244 291 347 364 
238 
BJN GCMS TM CF_OF 189 
207 369 408 498 523  
24 
BJN GCMS TM CF_OF 147 243 
317 345 360 
239 
BJN GCMS TM CF_OF 170 
225 315 330 353 
25 
BJN GCMS TM CF_OF 147 191 
204 217 242 288 333 362 
240 
C25 26 
BJN GCMS TM CF_OF 147 207 
221 273 295 339 368 381 393  
241 
(+)-α-Tocopherol 27 
BJN GCMS TM CF_OF 117 147 
174 267 314 329 355 
242 
BJN GCMS TM CF_OF 173 
317 355 399 
28 
BJN GCMS TM CF_OF 147 189 
205 217 273 295 333 363 376  
243 
BJN GCMS TM CF_OF 155 
314 329  
29 
BJN GCMS TM CF_OF 73 91 
210 228 242 292 322 
244 
BJN GCMS TM CF_OF 199 
324 332 362 393 413 
30 
BJN GCMS TM CF_OF 147 204 
287 319 392 
245 
BJN GCMS TM CF_OF 129 
199 229 315 387 494 
31 
BJN GCMS TM CF_OF 147 173 
217 316 394 
246 
BJN GCMS TM CF_OF 147 
217 245 259 279 348 
32 
BJN GCMS TM CF_OF 147 191 
217 319 362 437 
247 
BJN GCMS TM CF_OF 133 
207 279 416 455 558 
33 
BJN GCMS TM CF_OF 147 218 
264 292 319 361 379 
248 
BJN GCMS TM CF_OF 129 
207 255 394 484  
34 
BJN GCMS TM CF_OF 147 157 
173 245 316 347 377 406 
249 
BJN GCMS TM CF_OF 129 
201 324 364 384 489 
35 
BJN GCMS TM CF_OF 73 147 
189 217 247 275 307 319 365 
250 
SG, BJN GCMS TM CF_OF 
147 217 271 319 361 421 
451 565 
36 
BJN GCMS TM CF_OF 147 160 
205 217 319 376 
251 
BJN GCMS TM CF_OF 144 
263 278 299 318 
37 
BJN GCMS TM CF_OF 147 189 
217 292 333 375 449 479 
252 
Cholesterol  38 
BJN GCMS TM CF_OF 147 189 
205 217 292 319 333 361 420 
253 
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Table 62 continued 
BJN GCMS TM CF_OF 136 
184 228 272 311 339 
39 
BJN GCMS TM CF_OF 147 189 
205 221 273 292 333 363 377 
254 
BJN GCMS TM CF_OF 147 
281 369 
40 
BJN GCMS TM CF_OF 147 191 
204 217 243 271 319 361 435 
452 
255 
BJN GCMS TM CF_OF 157 
191 242 330 
41 
BJN GCMS TM CF_OF 147 204 
217 319 361 381 440 
256 
BJN GCMS TM CF_OF 279 
290 307 321 335  
42 
BJN GCMS TM CF_OF 147 218 
279 323 338 353 368  
257 
BJN GCMS TM CF_OF 149 
167 207 367 383 
43 
BJN GCMS TM CF_OF 147 174 
217 292 333 361 423 449 
258 
BJN GCMS TM CF_OF 191 
218 299 314 
44 
BJN GCMS TM CF_OF 147 205 
217 319 352 376 421 
259 
BJN GCMS TM CF_OF 170 
221 257 295 369 
45 
BJN GCMS TM CF_OF 147 217 
299 357 445 503 
260 
BJN GCMS TM CF_OF 147 
189 259 321 359 374 435 
46 
BJN GCMS TM CF_OF 73 202 
291 377 405  
261 
BJN GCMS TM CF_OF 281 
355 394 484 
47 
BJN GCMS TM CF_OF 147 227 
299 342 398 422 499 587  
262 
SG, BJN GCMS TM CF_OF 
147 217 243 258 319 361 
387 450 
48 
BJN GCMS TM CF_OF 204 217 
290 319 404 450 
263 
BJN GCMS TM CF_OF 117 
147 327 421 
49 
BJN GCMS TM CF_OF 147 205 
245 387 417 448 489 
264 
BJN GCMS TM CF_OF 73 
157 173 245 316 347 379 
50 
BJN GCMS TM CF_OF 147 217 
331 361 433 491 563 
265 
BJN GCMS TM CF_OF 147 
205 218 246 281 
51 
BJN GCMS TM CF_OF 147 204 
219 237 313 371 401 459 
266 
BJN GCMS TM CF_OF 170 
271 287 355 429 
52 
BJN GCMS TM CF_OF 147 205 
267 341 399 429 487 
267 
BJN GCMS TM CF_OF 73 
130 160 207 245 299  
53 
BJN GCMS TM CF_OF 147 202 
217 361 390 450 480 550 611  
268 
BJN GCMS TM CF_OF 191 
217 232 257 305 341 362 
54 
BJN GCMS TM CF_OF 245 280 
324 368 410 643 
269 
BJN GCMS TM CF_OF 207 
299 357 406 429 487  
55 
BJN GCMS TM CF_OF 204 267 
281 361 436 505 
270 
BJN GCMS TM CF_OF 257 
267 287 299 311 326  
56 
BJN GCMS TM CF_OF 204 217 
267 361 451 494  
271 
BJN GCMS TM CF_OF 129 
147 276 331 350 371 
57 
BJN GCMS TM CF_OF 73 207 
281 361 487 559 
272 
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Table 62 continued 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(TMS)-, 
lactone/Galactonic acid, 
2,3,5,6-tetrakis-O-(TMS)-, 
lactone (SG, BJN GCMS TM 
CF_OF 147 204 217 244 
305 333 361 466) 
58 
?-D-Turanose (SG, BJN GCMS 
TM CF_OF 147 204 217 243 
271 319 361 435 451) 
273 
BJN GCMS TM CF_OF 211 
285 299 373 
59 1-Octadecanol 274 
α-Glycerophosphoric acid 60 Campesterol 275 
BJN GCMS TM CF_OF 207 
243 299 357 409 465 481  
61 
BJN GCMS TM CF_OF 174 205 
227 299 338 
276 
BJN GCMS TM CF_OF 79 
163 348 362 396 
62 
BJN GCMS TM CF_OF 147 207 
264 317 373 
277 
BJN GCMS TM CF_OF 95 
147 179 258 313 327 339 
356 
63 FA, C26:0 278 
BJN GCMS TM CF_OF 147 
189 292 307 359 
64 
BJN GCMS TM CF_OF 100 115 
128 147 201 243  
279 
BJN GCMS TM CF_OF 299 
318 387 433 470 
65 
BJN GCMS TM CF_OF 117 154 
194 234 303 333 353 
280 
BJN GCMS TM CF_OF 117 
257 283 299  
66 
BJN GCMS TM CF_OF 207 223 
327 341 355 380 405 428 473 
488 
281 
?-Ribonic acid (SG, BJN 
GCMS TM CF_OF 147 217 
292 307 333 393 421) 
67 L-Threonine 282 
BJN GCMS TM CF_OF 117 
145 207 311 327  
68 FA, C16:0 283 
BJN GCMS TM CF_OF 133 
147 160 220 235 
69 
BJN GCMS TM CF_OF 142 186 
216 288 303 
284 
BJN GCMS TM CF_OF 97 
110 124 147 180 253 295 
70 
BJN GCMS TM CF_OF 406 425 
451 
285 
BJN GCMS TM CF_OF 207 
223 281 313 353 381 481 
502 
71 
BJN GCMS TM CF_OF 79 141 
195 207 265 299 321 
286 
BJN GCMS TM CF_OF 174 
347 362 
72 
BJN GCMS TM CF_OF 324 364 
380 395 
287 
BJN GCMS TM CF_OF 379 
407 432 
73  β-Sitosterol  288 
BJN GCMS TM CF_OF 117 
147 292 333 345 393 423  
74 β-Alanine 289 
BJN GCMS TM CF_OF 291 
320 369 384 410 
75 
BJN GCMS TM CF_OF 73 147 
155 218 229 257 
290 
l-Threonine 76 FA, C18:2(Δ9,Δ12) 291 
261 
 
Table 62 continued 
FA, C20:0 77 
SG, BJN GCMS TM CF_OF 73 
147 205 319 359 
292 
BJN GCMS TM CF_OF 73 99 
147 241 255 283 299 
78 
BJN GCMS TM CF_OF 79 147 
207 285 299 336 373 
293 
BJN GCMS TM CF_OF 73 
116 147 192 215 235 258 
79 
BJN GCMS TM CF_OF 103 129 
147 218 337 408 427 
294 
BJN GCMS TM CF_OF 147 
204 217 292 333 355 375  
80 
BJN GCMS TM CF_OF 195 210 
263 294 322 
295 
FA, C22:0 81 
SG, BJN GCMS TM CF_OF 204 
217 312 361 450 493 531 
296 
BJN GCMS TM CF_OF 147 
172 207 306 320 
82 
BJN GCMS TM CF_OF 147 160 
221 276 305  
297 
FA, BJN GCMS TM CF_OF 
117 129 311 326 
83 
BJN GCMS TM CF_OF 333 348 
367 386 
298 
BJN GCMS TM CF_OF 57 85 
207 281 427 
84 
BJN GCMS TM CF_OF 133 207 
281 341 381 470 
299 
l-Proline 85 1-Monooleoylglycerol 300 
BJN GCMS TM CF_OF 147 
201 317 
86 
BJN GCMS TM CF_OF 210 299 
314 
301 
Fumaric acid 87 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM CF_OF 123 143 
353) 
302 
BJN GCMS TM CF_OF 73 
147 217 229 299 331 
88 
BJN GCMS TM CF_OF 123 147 
191 207 278 316 
303 
BJN GCMS TM CF_OF 51 78 
128 156 
89 L-Serine 304 
BJN GCMS TM CF_OF 194 
248 262 299 335 
90 
BJN GCMS TM CF_OF 324 362 
378 393 
305 
L-Ascorbic acid 91 
BJN GCMS TM CF_OF 73 130 
174 188 203 218 
306 
SG, BJN GCMS TM CF_OF 
147 217 292 333  
92 
SG, BJN GCMS TM CF_OF 147 
217 292 307 333 394  
307 
?-Hydroxylamine, N,N,O-
tris-TMS (AM, BJN GCMS 
TM CF_OF 133 249 258) 
93 
?- L-Gluconic acid, 2,3,5,6-
tetrakis-O-(TMS)-, lactone (SG, 
BJN GCMS TM CF_OF 73 147 
217 319 333 361 410 466) 
308 
2-Monopalmitoylglycerol  94 1-Hexacosanol 309 
2-Monostearin 95 FA, C18:0 310 
?-Indole-3-acetonitrile, 
TMS (BJN GCMS TM CF_OF 
73 129 213 228) 
96 
BJN GCMS TM CF_OF 393 406 
425 440 
311 
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Table 62 continued 
BJN GCMS TM CF_OF 174 
202 220 244 265 
97 
SG, BJN GCMS TM CF_OF 129 
147 189 217 244 305 332 393 
450 
312 
BJN GCMS TM CF_OF 147 
197 215 235 269 284 
98 
SG, BJN GCMS TM CF_OF 147 
205 217 319 343 364 432 
313 
BJN GCMS TM CF_OF 191 
206 257 326 
99 
BJN GCMS TM CF_OF 141 147 
164 202 215 243 257 281 
314 
BJN GCMS TM CF_OF 221 
248 281 336 
100 l-Alanine 315 
BJN GCMS TM CF_OF 186 
201 212 281 
101 L-Isoleucine 316 
BJN GCMS TM CF_OF 207 
225 264 281 295 
102 C18:3(Δ9,Δ12,Δ15) 317 
BJN GCMS TM CF_OF 191 
207 225 264 281 295  
103 
BJN GCMS TM CF_OF 73 143 
225 369 440 
318 
BJN GCMS TM CF_OF 221 
247 273 299 314 
104 
BJN GCMS TM CF_OF 147 156 
201 246  
319 
BJN GCMS TM CF_OF 147 
174 221 299 314 
105 
?-D-(-)-Tagatofuranose/D-
Allofuranose (SG, BJN GCMS 
TM CF_OF 103 129 147 217 
244 305 392) 
320 
BJN GCMS TM CF_OF 147 
221 278 293 314  
106 
BJN GCMS TM CF_OF 129 223 
369  
321 
BJN GCMS TM CF_OF 191 
221 268 287 315 341 
107 
BJN GCMS TM CF_OF 147 217 
233 271 317 361 466 
322 
BJN GCMS TM CF_OF 103 
172 191 217 246 299  
108 
BJN GCMS TM CF_OF 198 218 
355 
323 
BJN GCMS TM CF_OF 156 
262 304 324 
109 
SG, BJN GCMS TM CF_OF 73 
147 207 217 243 317 332 
324 
BJN GCMS TM CF_OF 156 
199 221 255 320 
110 
BJN GCMS TM CF_OF 126 170 
279 332 
325 
BJN GCMS TM CF_OF 96 
110 138 156 191 246 299 
111 
BJN GCMS TM CF_OF 202 217 
318 357 461 493 
326 
BJN GCMS TM CF_OF 147 
191 207 359 373 449 
112 
BJN GCMS TM CF_OF 147 191 
221 294 333 344 387 402 
327 
BJN GCMS TM CF_OF 147 
217 333 362 
113 
 N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-purin-
2-amine 
328 
BJN GCMS TM CF_OF 100 
128 142 241 256 327  
114 
BJN GCMS TM CF_OF 147 191 
208 299 331 357 
329 
BJN GCMS TM CF_OF 129 
157 193 277 299 
115 
BJN GCMS TM CF_OF 103 155 
210 228 243  
330 
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Table 62 continued 
BJN GCMS TM CF_OF 147 
191 335 396 
116 
BJN GCMS TM CF_OF 147 191 
210 228 285 
331 
BJN GCMS TM CF_OF 73 
116 186 204 219 299 335 
117 L-Valine 332 
BJN GCMS TM CF_OF 147 
268 328 343 
118 
BJN GCMS TM CF_OF 123 137 
179 278  
333 
BJN GCMS TM CF_OF 193 
223 267 286 299 327 
119 
BJN GCMS TM CF_OF 147 169 
217 243 259 315 348  
334 
BJN GCMS TM CF_OF 128 
216 283 299  
120 
?-Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester (BJN GCMS TM CF_OF 
411 427 440) 
335 
BJN GCMS TM CF_OF 147 
183 207 254 282 328 343 
121 
BJN GCMS TM CF_OF 147 217 
276 302 319 392  
336 
BJN GCMS TM CF_OF 171 
259 274  
122 
BJN GCMS TM CF_OF 117 132 
210 299 314 329 
337 
BJN GCMS TM CF_OF 192 
208 266 282 297  
123 OA, Isocitric acid 338 
BJN GCMS TM CF_OF 91 
196 214 254 282 
124 
BJN GCMS TM CF_OF 147 217 
271 319 331 361 450 
339 
BJN GCMS TM CF_OF 147 
221 295 341 373 447  
125 
BJN GCMS TM CF_OF 103 170 
242 275 305 341 
340 
BJN GCMS TM CF_OF 174 
213 257 314 329 
126 
BJN GCMS TM CF_OF 73 147 
207 245 360 430 520 545  
341 
BJN GCMS TM CF_OF 147 
205 217 257 299 319 
127 
BJN GCMS TM CF_OF 117 147 
205 299 314 359 373 
342 
BJN GCMS TM CF_OF 170 
210 253 295 312 
128 Phosphoric acid 343 
BJN GCMS TM CF_OF 170 
225 243 299 314 327 
129 
BJN GCMS TM CF_OF 174 214 
297 347 
344 
BJN GCMS TM CF_OF 82 
123 147 278 301 
130 
BJN GCMS TM CF_OF 143 156 
207 227 243 299 327 
345 
BJN GCMS TM CF_OF 74 
134 184 226 321 341 
131 Ornithine 346 
BJN GCMS TM CF_OF 117 
147 207 299 322 373 
132 L-Aspartic acid 347 
BJN GCMS TM CF_OF 97 
110 124 194 208 299 315 
331 
133 
BJN GCMS TM CF_OF 204 217 
290 319 337 361 437  
348 
BJN GCMS TM CF_OF 117 
147 299 314 
134 
BJN GCMS TM CF_OF 73 147 
207 245 360 430 473 520 
349 
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Table 62 continued 
BJN GCMS TM CF_OF 191 
204 217 259 306  
135 
BJN GCMS TM CF_OF 147 193 
218 266 299 
350 
BJN GCMS TM CF_OF 79 
147 295 332 361 374 
136 
BJN GCMS TM CF_OF 147 205 
253 327 369 385 399 
351 
BJN GCMS TM CF_OF 147 
170 259 281 330 357 
137 
SG, BJN GCMS TM CF_OF 299 
315 342 369 398 422 497 
352 
BJN GCMS TM CF_OF 129 
145 307 326  
138 FA, C17:0 353 
BJN GCMS TM CF_OF 134 
147 162 176 261 313 328  
139 
BJN GCMS TM CF_OF 147 191 
217 273 319 363 450 
354 
BJN GCMS TM CF_OF 95 
148 261 313 327 368 
140 C29 355 
BJN GCMS TM CF_OF 190 
313 327 342 
141 
BJN GCMS TM CF_OF 217 230 
245 267 281 319 348 361 468 
356 
BJN GCMS TM CF_OF 95 
143 207 311 339 
142 γ-Aminobutyric acid 357 
BJN GCMS TM CF_OF 217 
301 316 327 356 376  
143 L-Leucine 358 
BJN GCMS TM CF_OF 105 
129 168 216 333 348 
144 Adenosine 359 
BJN GCMS TM CF_OF 117 
207 333 570 
145 L-Asparagine 360 
BJN GCMS TM CF_OF 333 
355 370  386 
146 
BJN GCMS TM CF_OF 57 71 85 
99 207 380 408 440 
361 
BJN GCMS TM CF_OF 147 
315 369 409 433 
147 
BJN GCMS TM CF_OF 126 170 
184 332 
362 
BJN GCMS TM CF_OF 91 
117 207 312 346 
148 
BJN GCMS TM CF_OF 84 156 
230 258 362 
363 
BJN GCMS TM CF_OF 132 
207 272 318 409 429 
149 
BJN GCMS TM CF_OF 147 163 
174 192 206 262 299 
364 
BJN GCMS TM CF_OF 387 
402 430 
150 
BJN GCMS TM CF_OF 174 214 
361 376 
365 
BJN GCMS TM CF_OF 129 
171 317 356 391 
151 
?-D-Glucose/D-Galactose (SG, 
BJN GCMS TM CF_OF 191 204 
217 319 361 393 435) 
366 
BJN GCMS TM CF_OF 185 
202 297 315 371 399 430 
152 
FA, BJN GCMS TM CF_OF 285 
313 328 
367 
BJN GCMS TM CF_OF 325 
369 384 401 429  
153 
SG, BJN GCMS TM CF_OF 202 
217 319 361 493 523 
368 
BJN GCMS TM CF_OF 325 
369 384 399 413 459 532 
545 
154 
BJN GCMS TM CF_OF 117 145 
207 299 327 342 
369 
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Table 62 continued 
BJN GCMS TM CF_OF 133 
207 318 396 425 467 
155 
BJN GCMS TM CF_OF 117 147 
217 292 333 423 
370 
BJN GCMS TM CF_OF 133 
207 304 370 481 
156 
BJN GCMS TM CF_OF 174 200 
226 258 362 
371 
BJN GCMS TM CF_OF 207 
243 299 357 407 487 510 
157 
BJN GCMS TM CF_OF 147 204 
221 255 319 357 372 392 
372 
BJN GCMS TM CF_OF 207 
309 484 513 
158 
BJN GCMS TM CF_OF 73 147 
204 217 243 319 361 435 
373 
BJN GCMS TM CF_OF 207 
281 371 393 429 498  
159 
BJN GCMS TM CF_OF 147 268 
313 327 406 468 
374 
BJN GCMS TM CF_OF 207 
281 341 369 405 429 498 
524 
160 
BJN GCMS TM CF_OF 147 204 
217 243 271 361 375 433 451 
375 
SG, BJN GCMS TM CF_OF 
147 217 258 348 387 445 
161 
BJN GCMS TM CF_OF 147 207 
409 425 
376 
BJN GCMS TM CF_OF 147 
189 217 246 319 347 389 
463 567 
162 
BJN GCMS TM CF_OF 100 133 
147 196 246 312 331  
377 
L-Phenylalanine 163 Sucrose 378 
SG, BJN GCMS TM CF_OF 
147 191 204 217 305 332 
361 436 
164 
BJN GCMS TM CF_OF 129 207 
276 333 352 
379 
?-D-(+)-Turanose (SG, BJN 
GCMS TM CF_OF 147 191 
204 217 231 271 319 361 
451) 
165 
BJN GCMS TM CF_OF 221 248 
267 282 294 336 
380 
Pyroglutamic acid 166 
BJN GCMS TM CF_OF 79 147 
174 192 212 221 243 266 
381 
BJN GCMS TM CF_OF 207 
253 281 355 394 484 
167 
BJN GCMS TM CF_OF 147 205 
244 273 333 363 
382 
Serine 168 
BJN GCMS TM CF_OF 147 207 
217 281 361 405 429 452 
383 
FA, C24:0 169 
ST, BJN GCMS TM CF_OF 207 
253 281 355 394 484 
384 
BJN GCMS TM CF_OF 147 
191 221 267 287 327 
170 
?-D-(+)-Trehalose/α-D-
Glucopyranoside, 1,3,4,6-
tetrakis-O-(TMS)-β-D-
fructofuranosyl (SG, BJN GCMS 
TM CF_OF 73 147 217 243 271 
319 361 435 460) 
385 
BJN GCMS TM CF_OF 226 
286 299 316 343 
171 
BJN GCMS TM CF_OF 222 254 
269 299 420 450 
386 
 l-Glutamine 172 
BJN GCMS TM CF_OF 170 218 
373 409 442 
387 
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Table 62 continued 
C31  173 
BJN GCMS TM CF_OF 130 160 
245 262 285 299 314 373 
388 
L-Tyrosine 174 
BJN GCMS TM CF_OF 136 167 
186  
389 
BJN GCMS TM CF_OF 133 
207 281 343 459 495 
175 Uridine 390 
BJN GCMS TM CF_OF 57 
71 85 202 365 393  
176 
BJN GCMS TM CF_OF 147 173 
217 244 275 317 346 392 
391 
BJN GCMS TM CF_OF 147 
217 343 357 373 424 446 
177 
SG, BJN GCMS TM CF_OF 193 
204 217 361 434 465 
392 
Malic acid 178 
BJN GCMS TM CF_OF 117 147 
207 281 355 429 
393 
BJN GCMS TM CF_OF 285 
299 313 481 
179 
D-Myo-Inositol, 1,2,4,5,6-
pentakis-O-(trimethylsilyl)-, 
bis(trimethylsilyl) phosphate 
394 
BJN GCMS TM CF_OF 147 
174 262 307 364 
180 
SG, BJN GCMS TM CF_OF 204 
217 361 407 435 451 
395 
BJN GCMS TM CF_OF 147 
204 217 273 319 363 407 
181 
BJN GCMS TM CF_OF 147 204 
217 337 361 388 
396 
BJN GCMS TM CF_OF 147 
211 327 415 430 
182 
BJN GCMS TM CF_OF 117 170 
257 341 360 
397 
BJN GCMS TM CF_OF 337 
352  
183 
?-d-Galactose/D-(+)-Talose 
(SG, BJN GCMS TM CF_OF 147 
205 319 406 435 524) 
398 
FA, C14:0 184 
SG, BJN GCMS TM CF_OF 204 
217 319 361 451 598 
399 
L-Proline 185 
BJN GCMS TM CF_OF 116 147 
159 217 261 276 
400 
BJN GCMS TM CF_OF 147 
207 318 357 381 
186 
?-D-Fructose (SG, BJN GCMS 
TM CF_OF 73 103 147 217 
307 364 464 554) 
401 
BJN GCMS TM CF_OF 147 
233 245 259 274 335 
187 
BJN GCMS TM CF_OF 147 207 
319 352 367 
402 
BJN GCMS TM CF_OF 191 
207 221 244 313 337 
188 
SG, BJN GCMS TM CF_OF 147 
204 217 361 400 451 480 598 
403 
Succinic acid 189 Glyceric acid 404 
Glycine 190 
BJN GCMS TM CF_OF 73 142 
174 267 289 304 
405 
 l-Leucine 191 
BJN GCMS TM CF_OF 147 205 
289 318 333 450  
406 
l-Methionine 192 
BJN GCMS TM CF_OF 147 189 
205 273 363 508 
407 
L-Threonic acid 193 
BJN GCMS TM CF_OF 129 207 
255 281 299 341 380 470 
408 
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Table 62 continued 
L-Glutamic acid 194 
BJN GCMS TM CF_OF 129 204 
221 317 369 410 
409 
Sinapic acid 195 
BJN GCMS TM CF_OF 123 213 
228 278 313 338 
410 
?-Glyceryl-glycoside (BJN 
GCMS TM CF_OF 147 204 
217 337 361 388) 
196 
SG, BJN GCMS TM CF_OF 217 
361 451 487 559 
411 
?-D-(-)-Ribofuranose (SG, 
BJN GCMS TM CF_OF 130 
147 217  232 257 305 362) 
197 
BJN GCMS TM CF_OF 147 174 
207 265 281 295 
412 
SG, BJN GCMS TM CF_OF 
147 191 204 217 248 260 
335 350 
198 
BJN GCMS TM CF_OF 129 173 
201 317 355 373 518 
413 
?-D-(-)-Lyxose/DL-
Arabinose (SG, BJN GCMS 
TM CF_OF 103 147 217 290 
307 330 363) 
199 
BJN GCMS TM CF_OF 227 301 
344 
414 
?-d-Ribose (SG, BJN GCMS 
TM CF_OF 103 147 217 307 
331 362 392) 
200 
BJN GCMS TM CF_OF 73 155 
171 229 257 272 
415 
SG, BJN GCMS TM CF_OF 
103 147 217 307 331 362 
394 
201 
9H-Purin-6-amine, N,9-
bis(trimethylsilyl)- 
416 
SG, BJN GCMS TM CF_OF 
73 204 217 243 333 
202 
BJN GCMS TM CF_OF 170 242 
275 313 335  
417 
?-d-Gluconic acid, 2,3,4,6-
tetrakis-O-(trimethylsilyl)-, 
δ-lactone (SG, BJN GCMS 
TM CF_OF 147 189 217 319 
333 365 466) 
203 
BJN GCMS TM 99 156 170 197 
225 325 330 
418 
?-D-(+)-Talose/d-Galactose 
(SG, BJN GCMS TM CF_OF 
147 160 205 319 364 466) 
204 D-Fructose 419 
SG, BJN GCMS TM CF_OF 
147 205 319 347 376 464 
480 
205 
BJN GCMS TM CF_OF 147 191 
217 245 258 306 333 348  
420 
SG, BJN GCMS TM CF_OF 
147 205 292 333 363 437  
206 
BJN GCMS TM CF_OF 230 236 
245 259 280 322 348 376 
421 
?-D-(+)-Turanose (SG, BJN 
GCMS TM CF_OF 147 204 
217 231 243 271 319 361 
435 450) 
207 
SG, BJN GCMS TM CF_OF 147 
217 243 271 361 435 451 
422 
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Table 62 continued 
?-D-Gluconic acid (SG, BJN 
GCMS TM CF_OF 147 217 
292 319 333 359 423 523 
614) 
208 
BJN GCMS TM CF_OF 204 217 
319 361 450 480 
423 
D-Gluconic acid 209 
SG Acid, BJN GCMS TM CF_OF 
147 205 217 292 319 333 359 
435 466 
424 
SG, BJN GCMS TM CF_OF 
147 207 217 305 331 361 
433 450 
210 
BJN GCMS TM CF_OF 129 296 
386 469 484 498  
425 
SG, BJN GCMS TM CF_OF 
204 217 361 425 451 598 
211 
SG, BJN GCMS TM CF_OF 147 
204 217 244 319 334 361 406 
426 
SG, BJN GCMS TM CF_OF 
147 204 217 319 361 461 
496 
212 
SG, BJN GCMS TM CF_OF 147 
204 217 319 363 437 
427 
SG, BJN GCMS TM CF_OF 
204 217 361 450 480 539 
569  
213 
?-D-Turanose (SG, BJN GCMS 
TM CF_OF 147 217 243 271 
319 361 435 451) 
428 
SG, BJN GCMS TM CF_OF 
147 191 217 289 318 433 
569 593 
214 
SG, BJN GCMS TM CF_OF 204 
217 235 249 339 361 433 
429 
SG, BJN GCMS TM CF_OF 
147 191 204 217 305 361 
433 524 683 
215 
    
 
Table 63. Growth Cycle comparison of metabolites detected in development stage comparison (closed 
flower buds versus open flowers) at 18 °C. Green indicates an increase in abundance, while red indicates a 
decrease. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Experiment 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                                 
Alc, 1-Octadecanol                                 
Alc, 1-Hexacosanol                                 
Alc, 1-Octacosanol                                 
Alk, C25                                 
Alk, C29                                 
Alk, C31                                  
AM, N,9-
bis(Trimethylsilyl)-
6-
[(trimethylsilyl)oxy]-
9H-purin-2-amine                                 
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Table 63 continued 
AM, 9H-Purin-6-amine, N,9-
bis(trimethylsilyl)-                                 
AA, l-Threonine                                 
AA, Phenylalanine                                  
AA, Pyroglutamic acid                                 
AA, l-Glutamine                                 
AA, L-Tyrosine                                 
AA,  l-Methionine                                 
AA, L-Threonic acid                                 
AA, L-Glutamic acid                                 
AA, β-Alanine                                 
AA, L-Serine                                 
AA, L-Isoleucine                                 
AA, Ornithine                                 
AA, L-Aspartic acid                                 
AA, γ-Aminobutyric acid                                 
AA, L-Leucine                                 
AA, L-Asparagine                                 
Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]propyl 
ester                                 
FA, C22:0                                 
FA, BJN GCMS TM 117 129 
311 326                                 
FA, C24:0                                 
FA, C14:0                                 
FA, C18:2 (Δ9,Δ12)                                 
FA, C18:3 (Δ9,Δ12, Δ15)                                 
FA, C17:0                                 
1-Monooleoylglycerol                                 
NS, Adenosine                                 
OA, Fumaric acid                                 
L-Ascorbic acid                                 
OA, Malic acid                                 
OA, Succinic acid                                 
OA, Isocitric acid                                 
OA, Phosphoric acid                                 
Glyceric acid                                 
Sinapic acid                                 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 353)                                 
ST, (+)-α-Tocopherol                                 
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Table 63 continued 
ST, 
Cholesterol                                 
ST, 
Campesterol                                 
ST, β-
Sitosterol                                  
ST, BJN 
GCMS TM 
207 253 281 
355 394 484                                 
SG, BJN 
GCMS TM 
147 204 217 
319 343 363 
393 437                                 
SG, Myo-
Inositol                                 
SG, BJN 
GCMS TM 
147 217 271 
319 361 421 
451 565                                 
SG, BJN 
GCMS TM 
147 217 243 
258 319 361 
387 450                                 
SG, BJN 
GCMS TM 
147 217 292 
333                                  
SG, BJN 
GCMS TM 
147 217 258 
348 387 445                                 
?-D-(+)-
Turanose 
(SG, BJN 
GCMS TM 
147 191 204 
217 231 271 
319 361 451)                                 
SG, Glyceryl-
glycoside                                 
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Table 63 continued 
?-D-
Ribofuranose 
(SG, BJN 
GCMS TM 
130 147 217 
232 257 305 
362)                                 
SG, BJN 
GCMS TM 
103 147 217 
290 307 330 
363 (?-D-(-)-
Lyxose/DL-
Arabinose)                                 
?-d-Ribose 
(SG, BJN 
GCMS TM 
103 147 217 
307 331 362 
392)                                 
SG (Pentose 
(4 O-TMS)), 
BJN GCMS 
TM 103 147 
217 307 331 
362 394                                 
?-d-Gluconic 
acid δ-
lactone (SG, 
BJN GCMS 
TM 147 189 
217 319 333 
365 466)                                 
?-D-(+)-
Talose/d-
Galactose 
(SG, BJN 
GCMS TM 
147 160 205 
319 364 466)                                 
SG (Hexose), 
BJN GCMS 
TM 147 205 
319 347 376 
464 480                                 
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Table 63 continued 
SG, BJN GCMS TM 
147 207 217 305 
331 361 433 450                                 
SG, BJN GCMS TM 
204 217 361 425 
451 598                                 
SG, BJN GCMS TM 
147 204 217 319 
361 461 496                                 
SG, BJN GCMS TM 
147 191 217 289 
318 433 569 593                                 
?-D-Turanose (SG, 
BJN GCMS TM 147 
204 217 243 271 
319 361 435 451) 
                                
SG, BJN GCMS TM 
73 147 205 319 
359                                 
SG, BJN GCMS TM 
204 217 312 361 
450 493 531                                 
?- L-Gluconic acid 
lactone (SG, BJN 
GCMS TM 73 147 
217 319 333 361 
410 466)                                 
SG, BJN GCMS TM 
147 205 217 319 
343 364 432                                 
?-D-(-)-
Tagatofuranose/D-
Allofuranose (SG, 
BJN GCMS TM 103 
129 147 217 244 
305 392)                                 
SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 
147 207 217 243 
317 332                                 
 
 
273 
 
Table 63 continued 
SG, BJN GCMS 
TM 299 315 342 
369 398 422 497                                 
?-D-Glucose/D-
Galactose (SG, 
BJN GCMS TM 
191 204 217 319 
361 393 435)                                 
SG, BJN GCMS 
TM 202 217 319 
361 493 523                                 
SG, Sucrose                                 
?-D-(+)-
Trehalose/α-D-
Glucopyranoside 
(SG, BJN GCMS 
TM 73 147 217 
243 271 319 361 
435 460)                                 
SG, BJN GCMS 
TM 193 204 217 
361 434 465                                 
SG, D-Myo-
Inositol, 
1,2,4,5,6-
pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate                                 
SG, BJN GCMS 
TM 204 217 361 
407 435 451                                 
?-d-Galactose 
/D-(+)-Talose 
(SG, BJN GCMS 
TM 147 205 319 
406 435 524)                                 
SG, BJN GCMS 
TM 204 217 319 
361 451 598                                 
?-D-Fructose 
(SG, BJN GCMS 
TM 73 103 147 
217 307 364 464 
554)                                 
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Table 63 continued 
SG, BJN GCMS TM 
217 361 451 487 
559                                 
D-Fructose                                 
SG Acid, BJN 
GCMS TM 147 205 
217 292 319 333 
359 435 466                                 
SG, BJN GCMS TM 
147 204 217 244 
319 334 361 406                                 
SG, BJN GCMS TM 
147 204 217 319 
363 437                                 
?-D-Turanose (SG, 
BJN GCMS TM 147 
217 243 271 319 
361 435 451)                                 
SG, BJN GCMS TM 
204 217 235 249 
339 361 433                                 
?- L-Gluconic acid 
lactone/Galactonic 
acid lactone (SG, 
BJN GCMS TM 147 
204 217 244 305 
333 361 466)                                 
?-Indole-3-
acetonitrile (BJN 
GCMS TM 73 129 
213 228)                                 
?-D-Gluconic acid 
(SG, BJN GCMS TM 
147 217 292 319 
333 359 423 523 
614)                                 
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Table 64. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in the development stage comparison (closed flower buds versus open flowers) of Arabidopsis thaliana 
ecotypes grown at 18 °C.  P-values are grouped into 4 ranges with statistical significance increasing 
proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite                 
Alc, 1-Octadecanol 
        Alc, 1-Hexacosanol 
        Alc, 1-Octacosanol 
        Alk, C25 
        Alk, C29 
        Alk, C31  
        AM, N,9-
bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-
purin-2-amine 
        AM, 9H-Purin-6-amine, 
N,9-bis(trimethylsilyl)- 
        AA, l-Threonine 
        AA, Phenylalanine  
        AA, Pyroglutamic acid 
        AA, l-Glutamine 
        AA, L-Tyrosine 
        AA,  l-Methionine 
        AA, L-Threonic acid 
        AA, L-Glutamic acid 
        AA, β-Alanine 
        AA, L-Serine 
        AA, L-Isoleucine 
        AA, Ornithine 
        AA, L-Aspartic acid 
        AA, γ-Aminobutyric acid 
        AA, L-Leucine 
        AA, L-Asparagine 
        Eicosanoic acid, 2,3-
bis[(trimethylsilyl)oxy]pr
opyl ester 
        FA, C22:0 
        FA, BJN GCMS TM 117 
129 311 326 
        FA, C24:0 
        FA, C14:0 
        FA, C18:2 (Δ9,Δ12) 
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Table 64 continued 
FA, C18:3 (Δ9,Δ12, Δ15) 
        FA, C17:0 
        1-Monooleoylglycerol 
        NS, Adenosine 
        OA, Fumaric acid 
        L-Ascorbic acid 
        OA, Malic acid 
        OA, Succinic acid 
        OA, Isocitric acid 
        OA, Phosphoric acid 
        Glyceric acid 
        Sinapic acid 
        ?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353) 
        ST, (+)-α-Tocopherol 
        ST, Cholesterol 
        ST, Campesterol 
        ST, β-Sitosterol  
        ST, BJN GCMS TM 207 253 
281 355 394 484 
        SG, BJN GCMS TM 147 204 
217 319 343 363 393 437 
        SG, Myo-Inositol 
        SG, BJN GCMS TM 147 217 
271 319 361 421 451 565 
        SG, BJN GCMS TM 147 217 
243 258 319 361 387 450 
        SG, BJN GCMS TM 147 217 
292 333  
        SG, BJN GCMS TM 147 217 
258 348 387 445 
        ?-D-(+)-Turanose (SG, BJN 
GCMS TM 147 191 204 217 
231 271 319 361 451) 
        SG, Glyceryl-glycoside 
        ?-D-Ribofuranose (SG, BJN 
GCMS TM 130 147 217 232 
257 305 362) 
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Table 64 continued 
SG, BJN GCMS TM 
103 147 217 290 307 
330 363/?-D-(-)-
Lyxose, 
tetrakis(trimethylsilyl) 
ether, methyloxime 
(syn)/DL-Arabinose, 
tetrakis(trimethylsilyl) 
ether, methyloxime 
        ?-d-Ribose, 2,3,4,5-
tetrakis-O-
(trimethylsilyl)-, O-
methyloxime (SG, BJN 
GCMS TM 103 147 
217 307 331 362 392) 
        SG (Pentose (4 O-
TMS)), BJN GCMS TM 
103 147 217 307 331 
362 394 
        ?-d-Gluconic acid δ-
lactone (SG, BJN 
GCMS TM 147 189 
217 319 333 365 466) 
        ?-D-(+)-Talose/d-
Galactose (SG, BJN 
GCMS TM 147 160 
205 319 364 466) 
        SG (Hexose), BJN 
GCMS TM 147 205 
319 347 376 464 480 
        SG, BJN GCMS TM 
147 207 217 305 331 
361 433 450 
        SG, BJN GCMS TM 
204 217 361 425 451 
598 
        SG, BJN GCMS TM 
147 204 217 319 361 
461 496 
        SG, BJN GCMS TM 
147 191 217 289 318 
433 569 593 
        ?-D-Turanose (SG, BJN 
GCMS TM 147 217 
243 271 319 361 435 
451) 
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Table 64 continued 
SG, BJN GCMS TM 73 
147 205 319 359 
        SG, BJN GCMS TM 
204 217 312 361 450 
493 531 
        ?- L-Gluconic acid 
lactone (SG, BJN 
GCMS TM 73 147 217 
319 333 361 410 466) 
        SG, BJN GCMS TM 
147 205 217 319 343 
364 432 
        SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 147 
207 217 243 317 332 
        SG, BJN GCMS TM 
299 315 342 369 398 
422 497 
        ?-D-Glucose/D-
Galactose (SG, BJN 
GCMS TM 191 204 
217 319 361 393 435) 
        SG, BJN GCMS TM 
202 217 319 361 493 
523 
        SG, Sucrose 
        ?-D-(+)-Trehalose/α-
D-Glucopyranoside 
(SG, BJN GCMS TM 73 
147 217 243 271 319 
361 435 460) 
        SG, BJN GCMS TM 
193 204 217 361 434 
465 
        SG, D-Myo-Inositol, 
1,2,4,5,6-pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate 
        SG, BJN GCMS TM 
204 217 361 407 435 
451 
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Table 64 continued 
?-d-Galactose /D-(+)-
Talose (SG, BJN GCMS 
TM 147 205 319 406 
435 524) 
        SG, BJN GCMS TM 204 
217 319 361 451 598 
        ?-D-Fructose (SG, BJN 
GCMS TM 73 103 147 
217 307 364 464 554) 
        D-Fructose 
        SG Acid, BJN GCMS TM 
147 205 217 292 319 
333 359 435 466 
        SG, BJN GCMS TM 147 
204 217 244 319 334 
361 406 
        SG, BJN GCMS TM 147 
204 217 319 363 437 
        SG, BJN GCMS TM 204 
217 235 249 339 361 
433 
        ?- L-Gluconic acid 
lactone/Galactonic acid 
lactone (SG, BJN GCMS 
TM 147 204 217 244 
305 333 361 466) 
        ?-D-(-)-
Tagatofuranose/D-
Allofuranose (SG, BJN 
GCMS TM 103 129 147 
217 244 305 392) 
        ?-Indole-3-acetonitrile, 
TMS (BJN GCMS TM 73 
129 213 228) 
        SG, BJN GCMS TM 147 
217 292 319 333 359 
423 523 614 
        SG, BJN GCMS TM 147 
204 217 243 271 319 
361 435 451 
        SG, BJN GCMS TM 217 
361 451 487 559 
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Table 65. Growth Cycle comparisons of metabolites detected in development stage comparison (closed 
flower buds versus open flowers) at 24 °C. Green indicates an increase in abundance, while red indicates a 
decrease. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Metabolite                                  
Alc, 1-Octacosanol                                 
Alc, 1-Octadecanol                                 
Alc, 1-Hexacosanol                                 
Alk, C25                                 
Alk, C31                                  
Alk, C29                                 
AM, Hydroxylamine                                 
AM, N,9-bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-9H-purin-2-
amine 
                                
AM, 9H-Purin-6-amine, N,9-
bis(trimethylsilyl)- 
                                
AA, l-Proline                                 
AA, Phenylalanine                                  
AA, Pyroglutamic acid                                 
AA, Serine                                 
AA, l-Glutamine                                 
AA, L-Tyrosine                                 
AA, L-Proline                                 
AA, Glycine                                 
AA, l-Leucine                                 
AA,  l-Methionine                                 
AA, L-Threonic acid                                 
AA, L-Threonine                                 
AA, β-Alanine                                 
AA, L-Serine                                 
AA, l-Alanine                                 
AA, L-Isoleucine                                 
AA, L-Valine                                 
AA, Ornithine                                 
AA, L-Aspartic acid                                 
AA, γ-Aminobutyric acid                                 
AA, L-Leucine                                 
FA, C22:0                                 
FA, C16:1 (Δ9)                                 
FA, C24:0                                 
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FA, C14:0                                 
FA, C16:0                                 
FA, C18:0                                 
FA, C18:3 (Δ9,Δ12, Δ15)                                 
FA, BJN GCMS TM 285 313 
328 
                                
2-Monopalmitoylglycerol                                 
2-Monostearin                                 
1-Monooleoylglycerol                                 
NS, Adenosine                                 
NS, Uridine                                 
OA, Fumaric acid                                 
OA, Malic acid                                 
OA, Succinic acid                                 
OA, Isocitric acid                                 
Glyceric acid                                 
Sinapic acid                                 
?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353) 
                                
ST, (+)-α-Tocopherol                                 
ST, Cholesterol                                 
ST, Campesterol                                 
ST, BJN GCMS TM  207 253 
281 355 394 484 
                                
SG, BJN GCMS TM 147 204 
217 319 343 363 393 437 
                                
SG, Myo-Inositol                                 
SG, BJN GCMS TM 147 217 
271 319 361 421 451 565 
                                
SG, BJN GCMS TM 147 217 
243 258 319 361 387 450 
                                
?-Ribonic acid (SG, BJN 
GCMS TM 147 217 292 307 
333 393 421) 
                                
SG, BJN GCMS TM 147 217 
292 333  
                                
Hexopyranose (SG, BJN 
GCMS TM 147 191 204 217 
305 332 361 436) 
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Table 65 continued 
?-D-(+)-
Turanose 
(SG, BJN 
GCMS TM 
47 191 204 
217 231 
271 319 
361 451) 
                                
SG, 
Glyceryl-
glycoside 
                                
SG, BJN 
GCMS TM 
147 191 
204 217 
248 260 
335 350 
                                
?-D-(-)-
Lyxose/DL-
Arabinose 
(SG, BJN 
GCMS TM 
103 147 
217 290 
307 330 
363) 
                                
?-d-Ribose 
(SG, BJN 
GCMS TM 
103 147 
217 307 
331 362 
392) 
                                
SG 
(Pentose (4 
O-TMS)), 
BJN GCMS 
TM 103 
147 217 
307 331 
362 394 
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Table 65 continued 
?-d-
Gluconic 
acid, δ-
lactone 
(SG, BJN 
GCMS TM 
147 189 
217 319 
333 365 
466) 
                                
?-D-(+)-
Talose/d-
Galactose 
(SG, BJN 
GCMS TM 
147 160 
205 319 
364 466) 
                                
SG 
(Hexose), 
BJN GCMS 
TM 147 
205 319 
347 376 
464 480 
                                
SG, BJN 
GCMS TM 
147 205 
292 333 
363 437  
                                
?-D-(+)-
Turanose 
(SG, BJN 
GCMS TM 
147 204 
217 231 
243 271 
319 361 
435 450) 
                                
SG, BJN 
GCMS TM 
147 207 
217 305 
331 361 
433 450 
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Table 65 continued 
SG, BJN 
GCMS TM 
204 217 
361 425 
451 598 
                                
SG, BJN 
GCMS TM 
147 204 
217 319 
361 461 
496 
                                
SG, BJN 
GCMS TM 
204 217 
361 450 
480 539 
569  
                                
SG, BJN 
GCMS TM 
147 191 
217 289 
318 433 
569 593 
                                
?-D-
Turanose 
(SG, BJN 
GCMS TM 
147 204 
217 243 
271 319 
361 435 
451) 
                                
SG, BJN 
GCMS TM 
73 147 205 
319 359 
                                
SG, BJN 
GCMS TM 
204 217 
312 361 
450 493 
531 
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Table 65 continued 
SG, BJN GCMS TM 
147 217 292 307 
333 394  
                                
?- L-Gluconic acid 
lactone (SG, BJN 
GCMS TM 73 147 
217 319 333 361 
410 466) 
                                
SG, BJN GCMS TM 
129 147 189 217 
244 305 332 393 
450 
                                
SG, BJN GCMS TM 
147 205 217 319 
343 364 432 
                                
?-D-(-)-
Tagatofuranose/D-
Allofuranose (SG, 
BJN GCMS TM  
103 129 147 217 
244 305 392) 
                                
SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 
147 207 217 243 
317 332 
                                
SG, BJN GCMS TM 
299 315 342 369 
398 422 497 
                                
?-D-Glucose/D-
Galactose (SG, BJN 
GCMS TM 191 204 
217 319 361 393 
435) 
                                
SG, Sucrose                                 
?-D-(+)-
Trehalose/α-D-
Glucopyranoside-
β-D-
fructofuranosyl 
(SG, BJN GCMS TM 
73 147 217 243 
271 319 361 435 
460) 
                                
 
286 
 
Table 65 continued 
SG, BJN GCMS 
TM 193 204 217 
361 434 465 
                                
SG, D-Myo-
Inositol, 
1,2,4,5,6-
pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate 
                                
SG, BJN GCMS 
TM 204 217 361 
407 435 451 
                                
?-d-Galactose/D-
(+)-Talose (SG, 
BJN GCMS TM 
147 205 319 406 
435 524) 
                                
SG, BJN GCMS 
TM 204 217 319 
361 451 598 
                                
?-D-Fructose 
(SG, BJN GCMS 
TM 73 103 147 
217 307 364 464 
554) 
                                
SG, BJN GCMS 
TM 147 204 217 
361 400 451 480 
598 
                                
SG, BJN GCMS 
TM  217 361 451 
487 559 
                                
D-Fructose                                 
SG, BJN GCMS 
TM 147 217 243 
271 361 435 451 
                                
SG Acid, BJN 
GCMS TM 147 
205 217 292 319 
333 359 435 466 
                                
SG, BJN GCMS 
TM 147 204 217 
244 319 334 361 
406 
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Table 65 continued 
SG, BJN 
GCMS TM 
147 204 
217 319 
363 437 
                                
?-D-
Turanose 
(SG, BJN 
GCMS TM 
147 217 
243 271 
319 361 
435 451) 
                                
SG, BJN 
GCMS TM 
204 217 
235 249 
339 361 
433 
                                
?-Indole-3-
acetonitrile 
(BJN GCMS 
TM 73 129 
213 228) 
                                
?-D-
Gluconic 
acid (SG, 
BJN GCMS 
TM 147 
217 292 
319 333 
359 423 
523 614) 
                                
 
Table A29. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites 
detected in the development stage comparison (closed flower buds versus open flowers) of Arabidopsis 
thaliana ecotypes grown at 24 °C.  P-values are grouped into 4 ranges with statistical significance 
increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Metabolite                 
Alc, 1-Octadecanol 
        Alc, 1-Hexacosanol 
        Alc, 1-Octacosanol 
        Alk, C25 
        Alk, C29 
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Table 66 continued 
Alk, C31  
        AA, Hydroxylamine 
        AM, N,9-
bis(Trimethylsilyl)-6-
[(trimethylsilyl)oxy]-
9H-purin-2-amine 
        AM, 9H-Purin-6-amine, 
N,9-bis(trimethylsilyl)- 
        AA, l-Proline 
        AA, Phenylalanine  
        AA, Pyroglutamic acid 
        AA, Serine 
        AA, l-Glutamine 
        AA, L-Tyrosine 
        AA, L-Proline 
        AA, Glycine 
        AA, l-Leucine 
        AA,  l-Methionine 
        AA, L-Threonic acid 
        AA, L-Threonine 
        AA, β-Alanine 
        AA, L-Serine 
        AA, l-Alanine 
        AA, L-Isoleucine 
        AA, L-Valine 
        AA, Ornithine 
        AA, L-Aspartic acid 
        AA, γ-Aminobutyric 
acid 
        AA, L-Leucine 
        FA, C22:0 
        FA, C16:1 (Δ9) 
        FA, C24:0 
        FA, C14:0 
        AA, C16:0 
        AA, C18:0 
        FA, C18:3 (Δ9,Δ12, 
Δ15) 
        FA, BJN GCMS TM 285 
313 328 
        2-
Monopalmitoylglycerol 
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Table 66 continued 
2-Monostearin 
        1-Monooleoylglycerol 
        NS, Adenosine 
        NS, Uridine 
        OA, Fumaric acid 
        OA, Malic acid 
        OA, Succinic acid 
        OA, Isocitric acid 
        Glyceric acid 
        Sinapic acid 
        ?-Silane, [(3,7,11,15-
tetramethyl-2-
hexadecenyl)oxy]trimethyl- 
(BJN GCMS TM 123 143 
353) 
        ST, (+)-α-Tocopherol 
        ST, Cholesterol 
        ST, Campesterol 
        ST, BJN GCMS TM  207 253 
281 355 394 484 
        SG, BJN GCMS TM 147 204 
217 319 343 363 393 437 
        SG, Myo-Inositol 
        SG, BJN GCMS TM 147 217 
271 319 361 421 451 565 
        SG, BJN GCMS TM 147 217 
243 258 319 361 387 450 
        ?-Ribonic acid, 2,3,4,5-
tetrakis-O-(trimethylsilyl)-, 
trimethylsilyl ester (SG, 
BJN GCMS TM 147 217 292 
307 333 393 421) 
        SG, BJN GCMS TM 147 217 
292 333  
        Hexopyranose (SG, BJN 
GCMS TM 147 191 204 217 
305 332 361 436) 
        ?-D-(+)-Turanose (SG, BJN 
GCMS TM 147 191 204 217 
231 271 319 361 451) 
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Table 66 continued 
SG, Glyceryl-glycoside 
        SG, BJN GCMS TM 
147 191 204 217 248 
260 335 350 
        SG, BJN GCMS TM 
103 147 217 290 307 
330 363/?-D-(-)-
Lyxose, 
tetrakis(trimethylsilyl) 
ether, methyloxime 
(syn)/DL-Arabinose, 
tetrakis(trimethylsilyl) 
ether, methyloxime 
        ?-d-Ribose, 2,3,4,5-
tetrakis-O-
(trimethylsilyl)-, O-
methyloxime (SG, BJN 
GCMS TM 103 147 
217 307 331 362 392) 
        SG (Pentose (4 O-
TMS)), BJN GCMS TM 
103 147 217 307 331 
362 394 
        ?-d-Gluconic acid δ-
lactone (SG, BJN 
GCMS TM 147 189 
217 319 333 365 466) 
        ?-D-(+)-Talose/d-
Galactose (SG, BJN 
GCMS TM 147 160 
205 319 364 466) 
        SG (Hexose), BJN 
GCMS TM 147 205 
319 347 376 464 480 
        SG, BJN GCMS TM 
147 205 292 333 363 
437  
        SG, BJN GCMS TM 
147 204 217 231 243 
271 319 361 435 450 
        SG, BJN GCMS TM 
147 207 217 305 331 
361 433 450 
        SG, BJN GCMS TM 
204 217 361 425 451 
598 
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Table 66 continued 
SG, BJN GCMS TM 
147 204 217 319 361 
461 496 
        SG, BJN GCMS TM 
204 217 361 450 480 
539 569  
        SG, BJN GCMS TM 
147 191 217 289 318 
433 569 593 
        ?-D-Turanose (SG, BJN 
GCMS TM 147 217 
243 271 319 361 435 
451) 
        SG, BJN GCMS TM 73 
147 205 319 359 
        SG, BJN GCMS TM 
204 217 312 361 450 
493 531 
        SG, BJN GCMS TM 
147 217 292 307 333 
394  
        ?- L-Gluconic acid 
lactone (SG, BJN 
GCMS TM 73 147 217 
319 333 361 410 466) 
        SG, BJN GCMS TM 
129 147 189 217 244 
305 332 393 450 
        SG, BJN GCMS TM 
147 205 217 319 343 
364 432 
        SG (Furanose (4 O-
TMS or 5 O-TMS)), 
BJN GCMS TM 73 147 
207 217 243 317 332 
        SG, BJN GCMS TM 
299 315 342 369 398 
422 497 
        ?-D-Glucose/D-
Galactose (SG, BJN 
GCMS TM 191 204 
217 319 361 393 435) 
        SG, Sucrose 
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Table 66 continued 
?-D-(+)-Trehalose/α-
D-Glucopyranoside 
(SG, BJN GCMS TM 73 
147 217 243 271 319 
361 435 460) 
        SG, BJN GCMS TM 
193 204 217 361 434 
465 
        SG, D-Myo-Inositol, 
1,2,4,5,6-pentakis-O-
(trimethylsilyl)-, 
bis(trimethylsilyl) 
phosphate 
        SG, BJN GCMS TM 
204 217 361 407 435 
451 
        ?-d-Galactose /D-(+)-
Talose (SG, BJN GCMS 
TM 147 205 319 406 
435 524) 
        SG, BJN GCMS TM 
204 217 319 361 451 
598 
        D-Fructose 
        SG, BJN GCMS TM 
147 204 217 361 400 
451 480 598 
        ?-D-Fructose (SG, BJN 
GCMS TM 73 103 147 
217 307 364 464 554) 
        SG, BJN GCMS TM 
147 217 243 271 361 
435 451 
        SG Acid, BJN GCMS 
TM 147 205 217 292 
319 333 359 435 466 
        SG, BJN GCMS TM 
147 204 217 244 319 
334 361 406 
        SG, BJN GCMS TM 
147 204 217 319 363 
437 
        SG, BJN GCMS TM 
204 217 235 249 339 
361 433 
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Table 66 continued 
?-D-(-)-
Tagatofuranose/D-
Allofuranose (SG, BJN 
GCMS TM 103 129 147 
217 244 305 392) 
        ?-Indole-3-acetonitrile, 
TMS (BJN GCMS TM 73 
129 213 228) 
        Hexopyranose (SG, BJN 
GCMS TM 147 191 204 
217 305 332 361 436) 
        SG, BJN GCMS TM 147 
217 292 319 333 359 
423 523 614 
        SG, BJN GCMS TM 147 
204 217 243 271 319 
361 435 451 
        SG, BJN GCMS TM 217 
361 451 487 559 
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Growth Cycle                   1  2     1  2        1  2     1  2      1  2     1 2       1  2     1  2        1  2    1  2       1  2    1  2        1  2     1  2       1  2    1  2 
Temperature                  18 °C   24 °C   18 °C  24 °C   18 °C  24 °C     18 °C  24 °C    18 °C  24 °C    18 °C  24 °C     18 °C  24 °C   18 °C   24 °C 
Ecotype                           Col-0             Est-1                Sha                   Ler-1               Bay-0              Bur-0                Tsu-1              Cvi-0 
                 Sample 
Figure 25. Seed Total Fatty Acid Content of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C:   
18 °C Growth Cycle 1 [Bay-0, Bur-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=6), Col-0 (n=5)]  
18 °C Growth Cycle 2 [Col-0 (n=7), Bay-0, Bur-0, Cvi-0, Est-1, Ler-1, Sha, Tsu-1 (n=6)]  
24 °C Growth Cycle 1 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=6)]   
24 °C Growth Cycle 2 [Bay-0, Bur-0, Col-0, Cvi-0, Est-1, Ler-1, Tsu-1 (n=6), Sha (n=3)]  
Error bars represent ± standard error. 
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Table 67. P-value results for temperature comparison (ANOVA) and ecotype comparison (Tukey-Kramer 
HSD) for seed total fatty acid content of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values 
are grouped into 4 ranges with statistical significance increasing proportionally with color intensity: p > 
0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 0.05 and p ≤ 0.01. 
 
 
18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 18 °C 24 °C 
1
8
 °C
 
- 0.0010 0.0015 - 0.1679 - 1 - 1 - 0.2229 - 0.2484 - 0.9967 -
2
4
 °
C
 
0.0010 - - 0.0944 - 1 - 0.6648 - 0.0036 - 0.0379 - 0.0004 - 0.8271
1
8
 °C
 
0.0015 - - 0.0001 0.7018 - 0.0023 - 0.0031 - 0.6141 - 0.5775 - 0.0002 -
2
4
 °
C
 
- 0.0944 0.0001 - - 0.3891 - 0.9655 - 0.9787 - 1 - 0.7336 - 0.8674
1
8
 °C
 
0.1679 - 0.7018 - - 0.0085 0.1879 - 0.2763 - 1 - 1 - 0.0402 -
2
4
 °
C
 
- 1 - 0.3891 0.0085 - - 0.9137 - 0.0642 - 0.2736 - 0.0139 - 0.9709
1
8
 °C
 
1 - 0.0023 - 0.1879 - - 0.2442 1 - 0.2442 - 0.2699 - 0.9987 -
2
4
 °
C
 
- 0.6648 - 0.9655 - 0.9137 0.2442 - - 0.4691 - 0.9175 - 0.1472 - 1
1
8
 °C
 
1 - 0.0031 - 0.2763 - 1 - - 0.3160 0.3527 - 0.3866 - 0.9727 -
2
4
 °
C
 
- 0.0036 - 0.9787 - 0.0642 - 0.4691 0.3160 - - 0.9859 - 0.9966 - 0.2623
1
8
 °C
 
0.2229 - 0.6141 - 1 - 0.2442 - 0.3527 - - 0.0642 1 - 0.0572 -
2
4
 °
C
 
- 0.0379 - 1 - 0.2736 - 0.9175 - 0.9859 0.0642 - - 0.7478 - 0.7535
1
8
 °C
 
0.2484 - 0.5775 - 1 - 0.2699 - 0.3866 - 1 - - 0.5798 0.0657 -
2
4
 °
C
 
- 0.0004 - 0.7336 - 0.0139 - 0.1472 - 0.9966 - 0.7478 0.5798 - - 0.0618
1
8
 °C
 
0.9967 - 0.0002 - 0.0402 - 0.9987 - 0.9727 - 0.0572 - 0.0657 - - 0.4896
2
4
 °
C
 
- 0.8271 - 0.8674 - 0.9709 - 1 - 0.2623 - 0.7535 - 0.0618 0.4896 -
Sh
a
Col-0 Est-1 Sha Bur-0 Tsu-1 Cvi-0
C
o
l-
0
Es
t-
1
Ler-1 Bay-0
Le
r-
1
B
ay
-0
B
u
r-
0
Ts
u
-1
C
vi
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Figure 26a. Fatty acid profile of Col-0 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=5], 24 °C Growth Cycle 1 [n=8]; 18 °C Growth Cycle 2 [n=7], 24 °C Growth Cycle 2 [n=6]). Error bars 
represent ± standard error. 
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Figure 26b. Fatty acid profile of Est-1 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=6], 24 °C Growth Cycle 1 [n=5]; 18 °C Growth Cycle 2 [n=5], 24 °C Growth Cycle 2 [n=5]). Error bars 
represent ± standard error.  
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Figure 26c. Fatty acid profile of Sha seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=6], 24 °C Growth Cycle 1 [n=3]; 18 °C Growth Cycle 2 [n=6], 24 °C Growth Cycle 2 [n=3]). Error bars 
represent ± standard error. 
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Figure 26d. Fatty acid profile of Ler-1 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=6], 24 °C Growth Cycle 1 [n=4]; 18 °C Growth Cycle 2 [n=4], 24 °C Growth Cycle 2 [n=6]). Error bars 
represent ± standard error. 
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Figure 26e. Fatty acid profile of Bay-0 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=7], 24 °C Growth Cycle 2 [n=5]). Error bars 
represent ± standard error. 
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Figure 26f. Fatty acid profile of Bur-0 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=4], 24 °C Growth Cycle 1 [n=8]; 18 °C Growth Cycle 2 [n=8], 24 °C Growth Cycle 2 [n=5]). Error bars 
represent ± standard error.  
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Figure 26g. Fatty acid profile of Tsu-1 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=6], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=6], 24 °C Growth Cycle 2 [n=4]). Error bars 
represent ± standard error.  
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Figure 26h. Fatty acid profile of Cvi-0 seeds grown at 18 °C compared to 24 °C (18 °C Growth Cycle 1 
[n=4], 24 °C Growth Cycle 1 [n=6]; 18 °C Growth Cycle 2 [n=6], 24 °C Growth Cycle 2 [n=5]). Error bars 
represent ± standard error.  
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Table 68. Total fatty acid analysis of seeds from Arabidopsis thaliana ecotypes grown at 18 °C compared 
to 24 °C.  The table applies to figures 29 (a-h).    
Fatty Acid  
Fatty Acid 
# 
C18:2(Δ9,Δ12) 17 
C20:1 (Δ11) 16 
C18:3(Δ9,Δ12,Δ15)+C18:1(Δ9) 15 
C20:1 (Δ13) 14 
C16:0 13 
C18:0 12 
C20:0 11 
C20:2 10 
C18:3 isoforms 9 
C18:2 isoforms 8 
C22:1(Δ13) 7 
C16:1 isoform 6 
C16:1(Δ9) 5 
C17:0 4 
C14:0 3 
C22:0 2 
C15:0 1 
 
Table 69. Growth Cycle comparisons of growth temperature effect (18 °C vs 24 °C) on accumulation of 
significant fatty acids detected in dry seeds across 8 ecotypes.  Green indicates an increase in abundance, 
while red indicates a decrease. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Fatty Acid                                  
C14:0                                 
C15:0                                 
C16:0                                 
C16:1(Δ9)                                 
C16:1 isoform                                 
C17:0                                 
C18:0                                 
C18:2(Δ9,Δ12)                                 
C18:2 isoforms                                 
C18:3(Δ9,Δ12,Δ15) 
+C18:1(Δ9)                                 
C18:3 isoforms                                 
C20:0                                 
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Table 69 continued 
C20:1 
(Δ11)                                 
C20:1 
(Δ13)                                 
C20:2                                 
C22:0                                 
C22:1(Δ13)                                 
 
Table 70. P-value results for temperature comparison (ANOVA) for significant fatty acids detected in dry 
seeds of Arabidopsis thaliana ecotypes grown at 18 °C and 24°C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Col-0 Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Fatty Acid                  
C14:0 
        
C15:0 
        
C16:0 
        
C16:1(Δ9) 
        
C16:1 isoform 
        
C17:0 
        
C18:0 
        
C18:2(Δ9,Δ12) 
        
C18:2 isoforms 
        
C18:3(Δ9,Δ12,Δ15) 
+C18:1(Δ9)         
C18:3 isoforms 
        
C20:0 
        
C20:1 (Δ11) 
        
C20:1 (Δ13) 
        
C20:2 
        
C22:0 
 
       
C22:1(Δ13) 
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Figure 27a. Fatty acid profile of Est-1 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Est-1, n=6; 
Col-0, n=5]; Growth Cycle 2 [Est-1, n=5; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27b. Fatty acid profile of Sha versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Sha, n=6; Col-0, 
n=5]; Growth Cycle 2 [Sha, n=6; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27c. Fatty acid profile of Ler-1 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Ler-1, n=6; 
Col-0, n=5]; Growth Cycle 2 [Ler-1, n=4; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27d. Fatty acid profile of Bay-0 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Bay-0, n=6; 
Col-0, n=5]; Growth Cycle 2 [Bay-0 and Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27e. Fatty acid profile of Bur-0 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Bur-0, n=4; 
Col-0, n=5]; Growth Cycle 2 [Bur-0, n=8; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27f. Fatty acid profile of Tsu-1 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Tsu-1, n=6; 
Col-0, n=5]; Growth Cycle 2 [Tsu-1, n=6; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 27g. Fatty acid profile of Cvi-0 versus Col-0 seeds grown at 18 °C (Growth Cycle 1 [Cvi-0, n=4; 
Col-0, n=5]; Growth Cycle 2 [Cvi-0, n=6; Col-0, n=7]). Error bars represent ± standard error.  
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Figure 28a. Fatty acid profile of Est-1 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Est-1, n=5; 
Col-0, n=8]; Growth Cycle 2 [Est-1, n=5; Col-0, n=6]). Error bars represent ± standard error.  
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Figure 28b. Fatty acid profile of Sha versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Sha, n=3; Col-0, 
n=8]; Growth Cycle 2 [Sha, n=3; Col-0, n=6]). Error bars represent ± standard error. 
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Figure 28c. Fatty acid profile of Ler-1 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Ler-1, n=4; 
Col-0, n=8]; Growth Cycle 2 [Ler-1 and Col-0, n=6]). Error bars represent ± standard error.  
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Figure 28d. Fatty acid profile of Bay-0 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Bay-0, n=6; 
Col-0, n=8]; Growth Cycle 2 [Bay-0, n=5; Col-0, n=6]). Error bars represent ± standard error.  
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Figure 28e. Fatty acid profile of Bur-0 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Bur-0 and Col-
0, n=8]; Growth Cycle 2 [Bur-0, n=5; Col-0, n=6]). Error bars represent ± standard error.  
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Figure 28f. Fatty acid profile of Tsu-1 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Tsu-1, n=6; 
Col-0, n=8]; Growth Cycle 2 [Tsu-1, n=4; Col-0, n=6]). Error bars represent ± standard error.  
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Figure 28g. Fatty acid profile of Cvi-0 versus Col-0 seeds grown at 24 °C (Growth Cycle 1 [Cvi-0, n=6; 
Col-0, n=8]; Growth Cycle 2 [Cvi-0, n=5; Col-0, n=6]). Error bars represent ± standard error. 
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Table 71. Total fatty acid analysis of seeds for Arabidopsis thaliana ecotypes grown at 18 °C and 24 °C 
compared to 18 °C and 24 °C Col-0.  The table applies to figures 33 (a-g) and 34 (a-g).   
Fatty Acid  Fatty Acid # 
C17:0 17 
C22:0 16 
C22:1(Δ13) 15 
C18:2 isoforms 14 
C16:1(Δ9) 13 
C18:3 isoforms 12 
C15:0 11 
C14:0 10 
C20:2 9 
C18:0 8 
C20:0 7 
C20:1 (Δ13) 6 
C20:1 (Δ11) 5 
C16:0 4 
C18:3(Δ9,Δ12,Δ15)+C18:1(Δ9) 3 
C18:2(Δ9,Δ12) 2 
C16:1 isoform 1 
 
Table 72. Growth Cycle comparisons for the accumulation of significant fatty acids detected in dry seeds 
for ecotype comparison of tissue grown at 18 °C.  Green indicates an increase in abundance, while red 
indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Fatty Acid                              
C14:0                             
C15:0                             
C16:0                             
C16:1(Δ9)                             
C17:0                             
C18:0                             
C18:2(Δ9,Δ12)                             
C18:2 isoforms                             
C18:3(Δ9,Δ12,Δ15)+C18:1(Δ9)                             
C18:3 isoforms                             
C20:0                             
C20:1 (Δ11)                             
C20:1 (Δ13)                             
C20:2                             
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Table 72 continued 
C22:0                             
C22:1(Δ13)                             
 
Table 73. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in open flowers of Arabidopsis thaliana ecotypes grown at 18 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Fatty Acid                
C14:0 
       
C15:0 
       
C16:0 
       
C16:1(Δ9) 
       
C17:0 
       
C18:0 
       
C18:2(Δ9,Δ12) 
       
C18:2 isoforms 
       
C18:3(Δ9,Δ12,Δ15) 
+C18:1(Δ9)        
C18:3 isoforms 
       
C20:0 
       
C20:1 (Δ11) 
       
C20:1 (Δ13) 
       
C20:2 
       
C22:0 
       
C22:1(Δ13) 
       
 
Table 74. Growth Cycle comparisons for the accumulation of significant fatty acids detected in dry seeds 
for ecotype comparison of tissue grown at 24 °C.  Green indicates an increase in abundance, while red 
indicates a decrease. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Growth Cycle 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Fatty Acid                              
C14:0                             
C15:0                             
C16:0                             
C16:1(Δ9)                             
C17:0                             
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Table 74 continued 
C18:0                             
C18:2(Δ9,Δ12)                             
C18:2 isoforms                             
C18:3(Δ9,Δ12,Δ15)+C18:1(Δ9)                             
C18:3 isoforms                             
C20:0                             
C20:1 (Δ11)                             
C20:1 (Δ13)                             
C20:2                             
C22:0                             
C22:1(Δ13)                             
 
Table 75. P-value results for ecotype comparison (Tukey-Kramer HSD) for significant metabolites detected 
in open flowers of Arabidopsis thaliana ecotypes grown at 24 °C.  P-values are grouped into 4 ranges with 
statistical significance increasing proportionally with color intensity: p > 0.1, 0.05 < p ≤ 0.1, 0.01 < p ≤ 
0.05 and p ≤ 0.01. 
Ecotype Est-1 Sha Ler-1 Bay-0 Bur-0 Tsu-1 Cvi-0 
Fatty Acid                
C14:0 
       
C15:0 
       
C16:0 
       
C16:1(Δ9) 
       
C17:0 
       
C18:0 
       
C18:2(Δ9,Δ12) 
       
C18:2 isoforms 
       
C18:3(Δ9,Δ12,Δ15)+C18:1(Δ9) 
       
C18:3 isoforms 
       
C20:0 
       
C20:1 (Δ11) 
       
C20:1 (Δ13) 
       
C20:2 
       
C22:0 
       
C22:1(Δ13) 
       
 
Table 76. Estimated percentages of variance components results for seed fatty acid profiling. 
Metabolomic 
Platform 
Growth 
Cycle 
Sampl
e 
Ecotyp
e  
Temperatur
e  
Ecotype x 
Temperature  
Fatty Acids-Seeds 
1 46.6 -0.9 4.3 49.9 
2 36.3 9.9 33.3 20.5 
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Figure 29a. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
1 for seed fatty acid profiling.   
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Figure 29b. Hierarchical clustering mean results of ecotypes grown at 18 °C and 24 °C from Growth Cycle 
2 for seed fatty acid profiling.   
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Figure 30a 
 
Figure 30b 
 
Figure 30c 
Figures 30(a-c).  Growth conditions for Growth Cycle 1 plants grown at 18 °C: temperature (a), light 
intensity (b) and relative humidity (c). 
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Figure 31a 
 
Figure 31b 
 
Figure 31c 
Figures 31 (a-c). Growth conditions for Growth Cycle 1 plants grown at 24 °C: temperature (a), light 
intensity (b) and relative humidity (c).   
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Figure 32a  
 
Figure 32b 
 
Figure 32c 
Figures 32 (a-c).  Growth conditions for Growth Cycle 2 plants grown at 18 °C: temperature (a), light 
intensity (b) and relative humidity (c).   
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Figure 33a 
 
Figure 33b 
 
Figure 33c 
Figures 33 (a-c).  Growth conditions for Growth Cycle 2 plants grown at 24 °C: temperature (a), light 
intensity (b) and relative humidity (c).  
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Figure 34a 
 
Figure 34b 
 
Figure 34c 
Figures 34 (a-c).  Growth conditions for Growth Cycle 3 plants grown at 18 °C: temperature (a), light 
intensity (b) and relative humidity (c).   
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Figure 35a 
 
Figure 35b 
 
Figure 35c 
Figures 35 (a-c).  Growth conditions for Growth Cycle 3 plants grown at 24 °C: temperature (a), light 
intensity (b) and relative humidity (c).   
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Figure 36a 
 
Figure 36b 
 
Figure 36c 
Figures 36 (a-c).  Growth conditions for Growth Cycle 4 plants grown at 18 °C: temperature (a), light 
intensity (b) and relative humidity (c).   
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Figure 37a  
 
Figure 37b 
 
Figure 37c 
Figures 37 (a-c).  Growth conditions for extracellular lipids Growth Cycle 1 plants grown at 18 °C: 
temperature (a), light intensity (b) and relative humidity (c).   
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Figure 38a 
 
Figure 38b 
 
Figure 38c 
Figures 38 (a-c).  Growth conditions for extracellular lipids Growth Cycle 1 plants (except ecotype Cvi-0) 
grown at 24 °C: temperature (a), light intensity (b) and relative humidity (c).  
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Figure 39a 
 
Figure 39b 
 
Figure 39c 
Figures 39 (a-c).  Growth conditions for extracellular lipids Growth Cycle 2 ecotype Cvi-0 plants grown at 
24 °C: temperature (a), light intensity (b) and relative humidity (c).  
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Figure 40a 
 
Figure 40b 
 
Figure 40c 
Figures 40 (a-c).  Growth conditions for extracellular lipids Growth Cycle 2 plants (except ecotype Cvi-0) 
grown at 18 °C: temperature (a), light intensity (b) and relative humidity (c).   
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Figure 41a 
 
Figure 41b 
 
Figure 41c 
Figures 41 (a-c).  Growth conditions for extracellular lipids Growth Cycle 2 ecotype Cvi-0 plants grown at 
18 °C: temperature (a), light intensity (b) and relative humidity (c). 
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Figure 42a 
 
Figure 42b 
 
Figure 42c 
Figures 42 (a-c).  Growth conditions for extracellular lipids Growth Cycle 2 plants (except ecotype Cvi-0) 
grown at 24 °C: temperature (a), light intensity (b) and relative humidity (c).   
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Figure 43a 
 
Figure 43b 
 
Figure 43c 
Figures 43 (a-c).  Growth conditions for extracellular lipids Growth Cycle 2 Cvi-0 plants grown at 24 °C: 
temperature (a), light intensity (b) and relative humidity (c). 
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